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WAY-LEAD BALLAST Fits ANY FIXTURE 


Ratings: 30-, 40-, and 100- 
watt Tulamp; 40-watt three 
lamp; 100-watt Forlamp; 
40-watt, h-v Tulamp 


HIS new ballast has all 

the mounting and appli- 
cation features of ballasts with 
leads out the end and ballasts 
with leads out the bottom. It 
can be applied (without fix- 
ture design changes) to pres- 
ent fluorescent-lighting fix- 
tures, whether designed origi- 
nally for either of the above 
types of ballast. (See three 
typical examples at right.) 


Reduces ballast inventory: Be- 
cause this new two-way-lead 
ballast is so universally ap- 
plicable (permitting fixture 
manufacturers to meet diver- 
sified demands), it is neces- 
sary to stock only this one 
case style in the ratings for 


GENERAL @ ELECTRIC 


which it is designed. Thus, 
your stock inventories can be 
cut, and valuable warehouse 
space released. 


Complete interchangeability: Pro- 
vision has been retained for 
either center or corner-hole 
mounting, and all dimensions 
and electrical characteristics 
are identical to those of the 
ratings that are superseded, 
making this new ballast inter- 
changeable in every respect 
with the superseded ratings. 
Ask for Supplement 3 to 
GEA-3293E. General Electric, 
Schenectady 5, N. Y. 


BALLASTS FOR 
FLUORESCENT LIGHTING 


408-24-5205 
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FOR EXPOSED OR 
ENCLOSED MOUNTING 


on commercial or industrial 
fixtures 























vA FIRST CLASS 
~ INSTALLATION” say ober 


(and they also say, “SO EASY TO PUT IN”) 
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a E 
from a Murray Single Throw. Fusible. 
Type D, Safety Switch. In the circle is the 
outstanding feature — the double break 
blade and arc quenching chamber. 

Each blade is provided with a double 







Arc-quenching con- 








break — the arc is broken into two parts. 
truction in 2, 3 and 
4 Poids. 98, OF and The burning is greatly reduced by this 
100 Ampere Safety feature. Whatever arc is formed at each of 
Switches. the two breaks is drawn into a narrow slot 









in the mounting base where it is length- 
ened-out and cooled — the effects co-acting 
to quench the arc almost instantly. 

This arc-quenching construction coupled 
with those Murray Switch characteristics 

















ockouts, 
the electrician the satisfaction that comes 
from a first-class installation. Metropolitan 
Device Corporation. Brooklyn. New York. 













SAFETY SWITCHES 
THERE ARE MURRAY JOBBERS EVERYWHERE 
Keep On 

BUYING WAR BONDS AND STAMPS 
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JOES RUN SMOOTHER WITH 


PPLETON UNILETS'| 





REG. UV. 8. PAT. OFF 


You Save lime and Energy.. 


Appleton engineering skill provides 
superior design and workmanship. 


The Appleton Line is Complete—a fit- 
ting for every purpose. 


Appleton service is prompt and 


dependable. 


MADE OF 


Batter, bend or twist an Appleton "Unilet.” It won't break 
because it is MALLEABLE IRON—light but tough— 
made to precise specifications in Appleton’s own foun- 
dries, and free from holes, blemishes and gating marks. 
Inspect an Appleton “Unilet”’. You'll find roomy wiring 
space and latest, most improved design. Form 35 “Unilets” 


_ illustrated above are typical. Notice the absence of ear 


lugs on the bodies; the 
conduit hubs. 

Benefit from Completeness of the Appleton Line. 
Over 15,000 distinct types and sizes of fittings 
and fixtures. Illustrated and described in the 
big Appleton catalog. 

Install Appleton “Unilgts” on every job to run 


| \ oem 


amfered edges on the 


MALLEABLE 


IRON 


jobs en Be save time and energy. poe. § 
“Unilets” are ‘standard for better wiring. 


Seld Through Wholesalers ~ 
APPLETON ELECTRIC COMPANY 


1704 WELLINGTON AVENUE -. CHICAGO 13, ILLINOIS 


Branch Offices: NEW YORK, 76 Ninth Avenve + DETROIT, 7310 
Woodward Avenue « CLEVELAND, 1836 Euclid. Avenue + SAN 
FRANCISCO, 655 Minna Street * ST LOUIS, ed Wee Bidg. « 10S 
ANGELES, 100 North Santa Fe Avenue « ANTA, 175. Luckie” 
Street, N. W. + BIRMINGHAM, 6 N. Twenty- a Street ¢ J 
NEAPOLIS, 305 Fifth Street, S. » PITTSBURGH, 418 Bessemer Bldg, 


Resident Representatives: Baltimore, Boston, Cincinnati, 
Dallas, Denver, Kansas City, Milwaukee, New Haven, New 
Orleans, Philadelphia, Seattle. 
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| duit maze at the Geneva Steel job. 
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in 1 quick operation 


P 


Allis-Chalmers’ new “Magic-Grip” with tapered split bush- 
ing is put on, aligned, locked to shaft as 4 unit — making it 
the fastest mounting and demounting sheave on the market! 











ing easily, sheave can be placed and it’s ready to go! Entire sheave 
provided by expanded bushing. exactly according to straight-edge w is locked securely to shaft and 
Thére’s no hammering — mo forcing! ... giving you true alignment with re- grips like magic! No set screws to 
Complete sheave and bushing unit comes sulting smooth performance, A mini- damage shaft. Send for Bulletin B6310. 
iMtact—ready for quick, easy mounting. mum of time is required. Allis-Chalmers, Milwaukee 1, Wis. 


on smoothly because clearance is 


| Place sheave on shaft. Slides W 1 Slide to desired position. Slid- 3 Tighten three capscrews — 


A 1757, 


. Allis-Chalmers Texrope \\\ 
“MAGIC-GRIP” ® | SHEAVES 
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a>: -FLOORS 


Q-Floors are your business. They promote the greater use of elec- 
tricity and stimulate the sale of electrical fittings. 

No user of a floor knows in advance where he will want all his 
outlets. He must change his mind as working conditions change. 
A Q-Floor encourages him to change his outlets as often as he 
changes his mind. 

Q-Floor construction makes every six-inch area of the floor alive 
with electrical availability. This is the new six-inch modulus by 
which to judge floors for electrical serviceability. The tenant merely 
calls an electrician who installs an outlet exactly where it ought to 
_be. This fosters the use of more electrical equipment. It facilitates 
the rearranging of equipment. Instead of avoiding changes, owners 
use the electrical availability of Q-Floors as a rental argument. 

Any building with Q-Floors puts the emphasis on electrical service. 





THIS 1S 1 SQ. FT. OF 
_ Q-FLOOR 


Electrical Fittings for use with Robertson Q-Floors 
are sold through General Electric construction 
materials distributors. For information about these 
fittings—and how they can be used to obtain 
adequate up-to-date electrical wiring—get in 
touch with the nearest G. E.’ Merchandise Distribu- 
tor. H. H. Robertson Co., 2401 Farmers Bank 
Building, Pittsburgh 22, Pa. 
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off goes 
Trouble! 


Frege STRUCTURE such as a mo- 
tor shaft rarely fails from the 
inside out—it fails from the outside 
in. Moral: get rid of every surface 
tool mark or irregularity that might 
someday invite cleavage. 

That’s what Stan Brothers, above, 
of Allis-Chalmers Norwood Works 
is doing. As he painstakingly pol- 
ishes the shaft—back and forth, back 
and forth—he works down to a fin- 
ish that’s slicker than silk. 

Why does he follow his job so 
intently? Because in 17 years at 
Allis-Chalmers Stan has learned that 
he and every other employe has a 
personal stake in every motor. 

He knows that when he helps 


build a great motor for you he helps 
make a friend . . . and that friends 
are something no company and its 
workers-can have too many of. 
Actually, it was friends that put 
Allis-Chalmers importantly in the 
motor business in the first place, 
Years ago, Allis-Chalmers began 
building motors only because it 
wanted, to put on heavy-duty equip- 
ment it built, better motors than it 
could buy. Then a few of those 
motors were sold separately to one 
customer, a few to others... 
And the reputation those motors 
earned—Y ou can depend on Allis- 
Chalmers Motors’—literally forced 
Allis-Chalmers into building electric 


motors in volume for the market! 

So the very existence of Norwood 
Works is proof and reminder to 
every Allis-Chalmers coil winder, 
machinist, inspector, welder, brazer, 
painter, assembler—that good work 
catches up with a company just as 
surely as bad work. 

That’s why you can expect good 
work in every Allis-Chalmers motor! 
Allis-Chalmers, Milwaukee 1, Wis. 

A 1728 


VICTORY 


You 
CAN 


DEPEND ON ALLIS-CHALMERS MOTORS 
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FRINK-built frames help army radios 
over the rough spots 


Radio apparatus going forward with the 
U.S. Army must travel over some mighty rough 
terrain. Trucks equipped with transmitters and 
receiving sets are provided with special frames 
to which the radio instruments are attached. 
Thus these delicate pieces of machinery are 
held stationary and are protected against the 
banging and bumping of uneven ground. 


Many of the sturdy radio frames used in U. S. 
Army trucks are made by Frink. The Frink 
Corporation has specialized in precision engi- 
neering and manufacturing for 87 years. Dur- 
ing that time the name Frink has become 
synonymous with quality and skill in the light- 
ing industry. 

Frink was instrumental in developing Incan- 
descent lighting in the days when that method 
of illumination was considered revolutionary. 
Likewise The Frink Corporation has pioneered 


Subsidiaries: Sterling Bronze Company, Inc. 
Barkon-Frink Tube Lighting Corporation 


in the development of Fluorescent lighting. 
LINOLITE, the famous “engineered for vision’ 
Fluorescent equipment, is a product of Frink 
designing and manufacturing skill. LINOLITE 
is now giving efficient and profitable service 
in many of America’s foremost factories, stores 


and banks. 


Today Frink is heavily engaged in war pro 
duction. Tomorrow Frink will resume the de 
signing and manufacturing of the high-quality 
lighting equipment that has gained such an 
enviable reputation in the industry. 


LIGHTING SINCE 1857 


All Frink employees invest at least 10% of their earnings in War Bonds 
WE ARE PROUD OF THAT RECORD. LET'S ALL BUY WAR BONDS! 
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ior Totally inclosed Motor 
ing Switch, single or dou- 
ble pole, with mounting lugs. 
feata Ins ee 
heating unit. (3” x 454” 
a YQ" - yn conduit 


EYS Sealing Fite. . 
mium _ plated 


iron. Installed with kitark 
sealing compound and 
bestos dams to prevent arcing, 


flame or- sparking at 
electronic heating and 
terminals, 


ae 
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GEMT Round ofttties (212” 


dia. x 1%”) cones GEUEA 
Junctions. Shan esa o 


mium plated, tough 1 
processed iron. Suppijet 
or 34” standard 


ELXG Ceiling Light with 
guard. Explosion resistant. 
Sturdy steel construction with 
heat resistant jglass. Sealed 
eplice chambeg. Unscrewing 

ard assembly permits easy 
ulb replacem@nt. Sizes for 
100 W to 500 |W bulbs. 


e 















motor, 
switch 












NCHES: Offices and Warehouses: Atlanta, Baltimore, Boston, Chicago, Denver, 
Los Angeles, New York, Philadelphia, Pittsburgh, San Francisco, Seattle, 


Utica. 


Offices: Cincinnati, Cleveland, Dallas, Detroit, Kansas City, Minneapolis. 


urately thr ‘ 
habe, five accurate/threads on > mms plated, Peat treated 










Ask Your Electric Wholesaler, or Write 
Us, for Information About the Complete 
Killark Line. 






Bound Fitting (3” 
with —— pate, 


Ld iter- 
aed 9 


























EKK Flexible Coupling for 
fined connece 





other. Sizes yA" d 
Lig long to dia. aie 














T—Junction Box, with wall or 
ceiling lugs, for explosion- 
proof light suspension. Cover 
secured by four lock-washered 
screws with set screw = pre- 
vent pendant ee 

(JLT. 3% Sq. x 242 yGALT 
45” Sq. x an" 







Vandeventer & Easton Aves. 
SAINT LOUIS 13,°*MO. 
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SMALL assortment—a handful—of 

these Approved T&B Lock-Tite 
Pressure Connectors will take care of 
practically all the lugging and tapping 
you are ever likely to do. 


Each connector takes several overlapping 
cable sizes up to 1000 MCM, and handles 
any type; solid, stranded, flexible, extra- 
flexible, hemp-core, rod or tubing. 


Being salvageable, T&B Lock-Tites can 


_ be used over and over again. 


THE THOMAS 


WHY NOT SIMPLIFY ALL YOUR 


PRESSURE (Solderless) CONNECTORS 


Write Dept. EC-8 for Maintenance and Repair 
Booklet giving all the dope on this Lock-Tite Line. 


INCORPORATED 


manufacturers of electrical fittings since 1899 
ELIZABETH,1, MEW JERSEY 
in Canada: Thomas & Betts Ltd. Montreal 





WITH THESE FEW 
LOCK-TITE 
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Being solderless, the electrician on the Ir 
job finds them simple to install. He is 
confident of a perfect electrical and T 
mechanical connection, even under con- ™ 
tinuous vibration. % 
It is easy to see how this T@B Lock-Tite F _ 
Line simplifies your stock and inventory iho. 
problems. varie 
phys 
Ordering them is simple, too. Your near- istics 
by TSB Electrical Wholesaler carries 
them in stock. 
se 
Ye: 
G-E 
for im 
the fi 


Merci: 
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FLAMENOL 


proves 
superiority of 


FLAMENOL’S 


More than six years before Pearl 
Harbor, an Eastern power com- 
pany made a direct-burial installa- 
tion of Flamenol cable. After seven 
years’ service, part of it was re- 
moved and the insulation was 
tested—with these results: 





Physical Condition: Excellent 


Insulation Resistance: 336 meg- 
ohms per 1000 ft 


Tensile Strength: 2560 ib per 
sq in. 


Elongation: 220 per cent 





Many thousands of feet of 
Flamenol have since been installed 
underground for series-lighting and 
600-volt power circuits. Tests after 
varied lengths of service show that 
physical and electrical character- 
istics of the insulation remain 
practically unchanged. 


Specially developed for 
severe operating conditions 


Years before any rubber shortage, 
G-E engineers turned to synthetic resins 
for improved cable insulation. Flamenol, 
the first such cable to be utilized com- 
mercially, proved vastly superior to 








INSULATED CABLE 


rubber-insulated cable for service under 
adverse conditions. 


Today, after years of constant de- 
velopment, Flamenol cable offers a 
wide range of operating advantages: 


FLAME RESISTANCE 


Does not support combustion. ¢ 


CORROSION RESISTANCE 


Immune to action of oils, acids, alkalies. 


AGING 


Does not oxidize. Highly resistant to 
sunlight and weathering. 


PHYSICAL PROPERTIES 

Tensile strength, 1500 lb per sq in., 
minimum. Elongation, 100 per cent, 
minimum. 


DIELECTRIC STRENGTH 
720 volts per mil, retained through 
severe operating conditions. 


In addition to these time-proved oper- 
ating advantages, Flamenol cable is 
easy and economical to install and 


maintain. That’s why millions of feet 


of this long-lived cable are used for 
power and lighting circuits in the 
chemical, food, textile, printing, oil, 
mining, steel, automotive, railroad, and 
other industries. For detailed informa- 
tion on uses, constructions, sizes, etc., 
write for Leaflet GEA-2733D. General 
Electric Company, Schenectady, N. Y. 
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After seven years in series-lighting 
service, Bo ppt directly in the 
ground, uctor, con- 
centric Now 8 Fiamenol cable is 
still as good as new. 





LASTING PROPERTIES GIVE LONG, ECONOMICAL 
SERVICE UNDER SEVERE OPERATING CONDITIONS 











: 2 SMOOTH SURFACE 3 
sures easy pulling. os 
3. FREE ‘STRIPPING fe 
= icing, avoids ie et 


: 4 DIFFERENT COLORS 
er simplify citcuit ‘tracing. 
5. VARIOUS | ‘CONSTRUC- 
TIONS to suit special appli- 
cations. 
ft. SELF-PROTECTING finish 
eliminates. need for conduit. 
_-], RETAINS ATTRACTIVE- 
"NESS makes renee | un- 















Tere is no end to the 

floodlighting protection given by 

SANGAMO TIME SWITCHES—no 

end until the time set for lights off. 

The user simply sets this floodlight- 

ing guard for the time the lights 

are to go on and off—his worries 

| end there. He knows that he is 

sick heed. The complete Jie getting the full floodlighting pro- 
Shnrgr Dial, _ Synchronous tection he is paying for. 


To you it means added sales— 
buyers of floodlighting can't help 
seeing the great protective value 
of SANGAMO TIME SWITCHES. 
Users of floodlighting who haven't 
this protection are immediate 
prospects. 


Write for catalog. 


SANGAMO ELECTRIC COMPANY 722973"! 
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G.E.’s vibration tests and balancing procedure 
help make 7@//CZAD motors smooth-running and quiet 


Unmatched experience in making vibration 
studies, especially our work on high-speed tur- 
bines, helped us to perfect dynamic-balance tech- 
niques and devices that give assurance of smooth- 


running motors. Every Tri-Clad rotor is dynami-. 


cally balanced, and in addition, spot-checks of 
assembled motors are made: (A) making an 


electronic dynamic-balance test on Tri-Clad rotors; 
(B) spot-check with G-E vibration indicator, with 
motors on elastic mountings; (C) portable electro- 
magnetic tester being used on large motor. This 


test can also be applied to a motor installation, 


if desired. Gemeral Electric Company, Schenectady 5, 
New York. 


 & 
TRI CLAD 
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Buy all the BONDS you can—and keep all you buy 
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ie FIBERGLAS* CASE HISTORY 











MOTOR NOW RUNS MONTHS 
IN 250° F. AMBIENT TEMPERATURE 


—_— 














A nationally known die-casting company was con- 
fronted with this problem: its metal-melting tanks 
required motors to drive pumps located directly 
above the tanks. These motors were installed 18 
inches above the surface of the molten metal, in an 
ambient temperature of about 250° F. 


Motors wound with organic insulation lasted, on 
the average, only about two weeks before the wind- 
ings failed. As a solution, these motors were rewound 
with Fiberglas inorganic insulation—and six months 
later were still giving continuous service without a 
single winding failure! 

This performance is typical of Fiberglas-insulated 
motors—but is only one of the advantages. When 
properly applied and impregnated with the correct 
varnish, Fiberglas insulation also gives exceptional 
performance in conditions of severe moisture, acid 
and vibration. - -. 

~ Whatis Fiberglas? 


Fiberglas electrical insulation is made from strong, 


FIBERGLAS 


*T. M. Reg. U. S. Pat. Off. 


YARNS «© TAPES + CORD «+ SLEEVING - 














CLOTH AND OTHER FORMS 







Averaged only 
z weeks before 
FIBERGLAS 

Insulation was 


adopted 


fine glass fibers which are twisted into yarns, wound 
on wires, woven into tapes and cloths, braided into 
sleevings and formed into cords and other forms 
required for motor insulation. As a rule, Fiberglas 
insulation occupies no more space inside the motor 
than organic tapes, and much less space than equiva- 
lent inorganic materials: And, because Fiberglas 
does not deteriorate with age, it is the ideal insula- 
tion for stand-by motors—even though an organic 
insulation seems sufficient from an operational 
point of view. 

Ask your motor manufacturer about Fiberglas- 
insulated motors. Or, if you are having motor fail- 
ures, ask your repair shop to use Fiberglas on your 
next rewind job. 


Fiberglas electrical insulations are immediately 
available. For complete information, consult your 
distributor or write Owens-Corning Fiberglas Cor- 
poration, 1856 Nicholas Building, Toledo 1, Ohio. 
In Canada, Fiberglas Canada, Ltd., Oshawa, Ontario. 


ELECTRICAL 
INSULATIONS 
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WHY DOESNT JENKINS 
WRAP THE BOX /N 
CELLOPHANE AND SAVE 
TROUBLE AND MONEY? 


BECAUSE CELLOPHANE 
AROUND THE BOX MIGHT 
GET BUSTED IN HANDLING 

--AND LET AIR /N 


-— SO WRAPPING THE 
ROLL GUARANTEES GOLD 
SEALS FRESHNESS FROM 

FACTORY T0 you! 


WERES THE 
GOLD SEAL LABEL 
70 SEAL HER 
DOWN TIGHT, BOYS! 


From core to cover if’s a quality friction tape! 


The extra care Jenkins takes to wrap every roll of Gold 

Seal Tape in cellophane — instead of simply wrapping the 

Also superior box — is typical of the quality, skill and careful control 
Seal Fricgon _— that go into the manufacture of this fine product. 

lige = You find this same superiority also in Gold Seal’s 

meet ASTM greater tackiness — it’s readiness to take hold of any tap- 

and Federal 3 ° ° ° $. ge 

Specifica- ing job with a vengeance, and stick to it like a burr on a 

gue dog’s back. You'll like the way this tape doesn’t “peel” 

when it comes off the roll, doesn’t dry out on the shelf or 

on the job. And doesn’t smear up one’s hands, even when 


it’s used in the warmest weather! 


Yes, you'll get a new respect for tape when you try 
Jenkins Gold Seal! Your regular distributor probably 
carries it, so ask for it next time you tackle a tough taping 
job. Jenkins Bros., 80 White St., New York 13, N. Y. 


singe 
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- FRICTION and RUBBER TAPES 
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Helping ELECTRICITY serve America hetter 


rs 


eine “tienen , ' so war — to —— res mei a IDEAL 
(Solderless, Tapeless Wire Con- ady ... & dependa source of su for over 
mectors) are recognized as Stand- (A, ; reany pe e e PRY = 
ard throughout the Elecrial e 100 products urgently needed then as now to meet and 
Industry for Building Wiring. \ . : . ° = aa 
Industrial Plant Wiring, Joins A | maintain production schedules. Over 200 1nea Service 
in Electrical Equipment, etc.  & : eo 
Fisved wo be rot peltsieal 2 ‘ Engineers from Maine to California then, as now, were 
oe cadoenone” available to answer calls from 40,000 customers for more 
. and more of the kind of equipment and supplies which 
IDEAL RESISTANCE SOLDERING 2 
SRNL aah libel Aah MH PEPE IDEAL had developed in over a quarter of a century, spe- 
ing. A complete line of specialized cializing in Making Electricity Serve America Better. 
tools for a wide variety of difficult , : 2 ¥ 
soldering jobs. Instant Controlled Whether you're figuring on thganeeds of Today or 


Heat. Tomorrow . . . your IDEAL Segyive Engineer awaits 
IDEAL Wiring Devices. Peace-Time or War-Time, wiring jobs your call... his knowledge of té Is and devices which 


must be finished fast in industrial plants and in construction. speed production and cut costs I 18 “at your Setvice. 
That is why each year more millions of 


sige seine secteur angele IDEAL’S warehouse stocksié lant aids in all principal 
c lei: arate oh at ' cities and in wholesalers” storerooms assure you of best 
Fish Tape, Reels and Pullers possible service. A:free cop’ of the inzaL Handbook 
ora, Loa anes oa) illustrating and describing IDEAL Products is yours 


on request. F 


SOLD THROUGH JOBBERS 


ca 
Other IDEAL Products include Motor Maintenance and | D E A r 
Repair Equipment, Industrial Cleaners, Electric Mark- 


ing Tools, Machine Tool Accessories, Wiring and Fuse 


Devices, Safety Tools and Equipment. 
¥ 


“” 
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The Stake of the United States 
in Expanding World Trade 





with a sure pattern for the defeat of Japan al- 

ready outlined, American business is confronted 
with the need for an immediate decision on long-term 
economic policy. 


What is this country’s foreign trade program to be 
after the war? 


No intelligent appraisal of all the factors any longer 
can allow us to postpone considering the issue merely 
because, in the past, foreign trade absorbed barely 
eight per cent of our production. 


Actually, a whole new set of conditions was injected 
into the picture by the first World War; but we per- 
sisted in ignoring these new factors. 


Almost overnight, the United States was transformed 
from the largest debtor nation in the world to the second 
largest creditor nation. At the same time, we made faster 
technological progress than any other nation. Thus we 
created the need for more dollar exchange on the part 
of the rest of the world and simultaneously made it 
harder for other nations to earn dollars. 


Today, as another, far vaster war is approaching its 
end, those changed circumstances are magnified. Amer- 
ica has new responsibilities—to itself, and to the world. 


Our war-inflated industrial capacity cannot be al- 
lowed to drop back to prewar levels without causing a 
domestic crisis which we dare not permit. 

And, because so much of the world is geared to the 
American industrial machine, we can no longer contem- 
plate calmly the repercussions of a largely self-sufficient 
trade program or of an unplanned foreign trade pro- 
gram. Either would inevitably set the stage for the next 
world war, 


W ITH the war in Europe racing to a climax, and 


tt oo * 


If we are going to prepare ourselves intelligently to 
cope with this new problem, we must acknowledge 
certain basic principles. 

World trade cannot be rebuilt simply by attempting 
to restore prewar flows of goods. The war has so com- 
pletely changed the economic fiber of many countries 
that it is necessary to develop new trade relationships. 
The East Indies, for example, may find the demand for 
their rubber considerably reduced; the United States 
may, to a large extent, have to cease exporting cotton; 
Japan will need to find new substitutes for much of its 
&ports of silk; the British will need new markets to 
place the income which they formerly derived from 
their large overseas investments. 


We cannot expand markets for our goods, at home or 
tbroad, unless we find ways of buying more supplies 


from more people at home or abroad, so that they will 
have more dollars to spend. 


And we probably cannot create increasing buying 
power abroad without first exporting more of our tech- 
nical skills—our engineers, our production and man- 
agement men—to build new markets for our own 
specialties. 


© * * 


What is needed to rebuild the world’s economic 
system? 


1. Most basic of all, of course, are stable governments which 
command popular support. In the absence of strong gov- 
ernments, currency stability cannot be achieved. 


. Most warestricken countries, for a year or two, will need 
rehabilitation loans, because they will require far more 
raw materials, equipment, and live stock than they can 
pay for out of current production. 


. Loans, however, are only a stop-gap, though often a 
necessary one. Far more important than rehabilitation 
loans will be the creation of better opportunities for war- 
stricken countries to sell to the rest of the world, partic- 
ularly to the United States, South America, South Africa, 
and India. The ravages of war do not completely destroy 
the ability of a country to sell. Indeed, it is surprising 
what large supplies of certain commodities war-torn 
countries have on hand even before devastated industries 
have been restored. The invading troops in Normandy 
found shoes almost non-existent, but they found food 
more plentiful than in Britain. 


Better opportunities for war-stricken countries to sell 
would create opportunities for them to buy the things 
they will require to restore scattered industries and de- 
pleted farms, and would help those countries to get rid 
of the exchange controls which are now universal. So 
long as a country is able to expand its exports only slowly 
and painfully, and is dependent upon foreign loans to 
prevent the depreciation of its currency, so long will it 
carefully preserve exchange controls and other restric- 
tions in imports. That is why large advances, either 
through an International Monetary Fund or an Interna- 
tional Investment Bank, can make only limited contri- 
bution to the removal of trade restrictions. 


. Permanent monetary and credit arrangements are needed 
to protect nations against temporary pressure upon their 
currencies, to permit necessary changes in exchange rates 
to be made in an orderly manner, and to assure that gov- 
ernments never again will repeat the “beggar-my-neigh- 
bor” policies of 1931 and 1932. 


. Finally, the world needs a reversal of the trend toward 
economic self-sufficiency, which received a strong im- 
petus from the first World War and an even stronger one 
from the great depression of the Thirties. This does not 

’ mean that the efforts of many raw-material producing 
countries to diversify their industries should be opposed. 
During the late Nineteenth Century and the first part of 





this century, the international specialization of produc- 
tion was carried too far, with the result that many coun- 
tries became dependent for a large part of their standard 
of living upon the export of one or two raw materials— 
coffee, sugar, rubber, silk, wheat, wool, and meat. Be- 
tween the two World Wars, however, the pendulum swung 
much too far in the direction of self-sufficiency. Some 
densely populated industrial countries of Europe (Italy, 
France, and Germany) even attempted to become self- 
sufficient in wheat, fats, and sugar. So limited are the 
natural resources and technical skills of most countries 
that each one finds many things which it can produce 
only at prohibitive costs. Between the extreme speciali- 
zation of the late Nineteenth Century and the more re- 
cent trend toward extreme self-sufficiency, a happy me- 
dium should be sought. 


* * * 


What role should the United States play in recon- 
structing the world’s international economic system? 


There are those who suggest that the United States 
be a more or less permanent Santa Claus. They believe 
that an excess of exports could be financed only by 
“loans”—loans that would eventually turn into gifts, af- 
ter producing bitter controversy over why the “debtor” 
country did not meet its obligations. The persons who 
assert that full employment can be provided only by an 
excess of exports are in effect saying that our economy 
cannot become self-supporting. That is a confession of 
economic defeatism which a young and vigorous nation 
should not be willing to make. 


The most immediate contribution which the United 
States can make to world reconstruction is to make it- 
self prosperous. 


Prosperity here means a large demand by our indus- 
tries for imports. The more we import, the easier will it 
be for foreign countries to meet their large and urgent 
needs for goods. In 1939, with a gross national product 
of $100 billion, our imports were $3 billion. After the 
war, with 55 million people employed and a gross na- 
tional product of $155 billion, our imports would be 
about $7 billion or $8 billion. 


Not only should the United States make itself pros- 
perous, but it should keep itself prosperous. So impor- 
tant is the United States in the world economy that a 
depression here is bound to produce a disastrous drop 
in the price of raw materials throughout the world and 
to throw most countries into an economic tailspin. 


The United States should support the principle of a 
large fund to protect the exchanges of the world from 
temporary pressure. We should not permit differences 
over the details to prevent its establishment in ample 
time to be available during the critical period when 
war-stricken countries will need goods far in excess of 
their immediate ability to pay for them. Some arrange- 
ment, even though imperfect in details, will be infinitely 
superior to no arrangement. 


Finally, the United States should take the lead in 
breaking down barriers to trade. We are the logical 
country to do this, partly because of our immense do- 
mestic market, and partly because for most of the last 
twenty-five years this country has been able to sell 
other countries more goods than they have been able 
to sell to us. One of the greatest contributions which 
the United States could make to a sound and expand- 
ing world economy would be to bring our imports, as 
soon as practicable, up to our exports. In other words, 
the United States, in the long run, should be hard to 








borrow from but easy to sell to. The United Sta a 


should implement this policy (1) by continuing 
negotiation of reciprocal reductions in duty, and (2) by 
accepting exchange rates which make foreign currens 
cies cheaper in dollars than they were in 1939. So great 
will be the world’s need for goods that we can be sure” 
that any dollar exchange earned by sales to us will be 
converted into American-made goods and will lead to 
larger exports. . 


Time was when the United States obtained about 
eight per cent of its standard of living by sending goods. 
abroad and bringing back other goods. Before the war, 
however, we were getting less than five per cent of our 
living by international trade. If, after the war, we were 
gradually to raise the proportion of our standard of liy. 
ing obtained by trading with other countries to ten per 
cent of domestic production, our imports would be about 
$15 billion or $16 billion a year. Our people would be 
able to buy many things which they now cannot afford, 
and scores of countries which export raw materials and 
luxury products would feel the stimulus of rapidly exe 
panding markets. Their expanded demand for road 
building machinery, mining machinery, machine tools, 
agricultural implements, locomotives, railroad cars, 
electrical equipment, trucks, automobiles, and a mul- 
titude of products of our factories would create a mil- 
lion or more additional jobs in our factories. 


Although the United States would raise its standard 
of living by increasing its imports and its exports, it 
should honestly face the fact that the resulting shifts in 
production and employment would temporarily be pain- 
ful for some people. The increase in imports would be in 
commodities which other countries can produce for less 
than the cost at which much of our output is produced- 
such as sugar, wool, copper, some fats and oils, wines, 
winter vegetables and fruits. The increase in our ex- 
ports would come from those industries in which our 
superiority is greatest—particularly the manufacturing 
industries. Finally it would be advantageous, to the 
country as a whole, to shift a million or two workers 
from agriculture, where they earn about 60 cents an 
hour at best, to manufacturing, where they earn better 
than 80 cents an hour. 


* * ® 


The very fact that in economic matters the rest of the 
world is dependent upon the United States, exposes our 
country to great demands and to envy and misunder- 
standing. The United States must be willing to help the 
rest of the world, but its help should take the form of 
assisting other countries to help themselves. Never in 
all history has one country had such an opportunity to 
give the world a rising standard of living, to foster con- 
ditions under which peace flourishes. What greater 
tragedy could there be than to make the sacrifices 
which we are now making and fail to seize this chance 
to create a world of hope and opportunity in which the 
spirit of goodwill among nations is able to flourish. 





President McGraw-Hill Publishing Company, Int 
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This 


Sturdy, Smaller 


Jranstat AC Voltage Regulator 


The new TH 242A Transtat A. C. Voltage Regulator is half 
the size and less than half the weight of the smallest pre- 
vious TH Transtat. When used as a dual unit, a further 
space saving is made possible by base-to-base mounting. 
In attaining this extreme compactness, AmerTran also intro- 
duced several mechanical innovations: the unique die cast 
brush arm with its generous heat dissipating surface; 
smooth commutator with solid insulation between segments; 
the operating shaft that-can be quickly changed for table, 
panel or gang mounting; the Phenolic Thermosetting Plastic 


Base with its terminal barriers and other features. 
Yet the TH-2'2A Transtat's conservative rating is a working 


tating—output voltages are full load voltages. Exciting 
current is only 0.06 amperes. Control throughout working 


range never exceeds 0.4 volt increments. And like its 








larger brothers, it cannot disturb power factor, distort 
wave form or interfere with radio reception. Investigate 
its possibilities in your apparatus today. 


Write for Bulletin 171-01 


TYPE TH-2¥A TRANSTAT FOR SINGLE PHASE OPERATION . | 


nentinamny ca ne are cme em, 


| input Output Output | 
VA Frequency Volts Volts Amperes, 
—— SSS See ———s —— | — = a ee 
50° Centigrade Rise 
Nominal | 300 50/60 115 0-115 2.6 


Maximum 340 50/60 115 0-130 2.6 


TYPE TH-2X-21A TRANSTAT DUAL UNIT. OPEN DELTA 
CONNECTED FOR THREE PHASE REGULATION | 


ee | 


50° Centigrade Rise 


“50/60 us | ons) 26 
0-130 | 26 


Nominal 520 
Maximum | 590 50/60 115 


; 


AMERICAN TRANSFORMER COMPANY, 178 Emmet St., Newark 5, N. J. 












¥% Every installation made with Porcelain Pro- 
tected Wiring Systems gives the user broad 
protection—in the matter of safety—in - per- 
manency—in adequacy—and in the assurance 
of low installation costs for most modern wiring 
results. 


Because porcelain offers so much in protection 
its usage continues to increase for industrial, 
commercial, and residential wiring. 


Let's look at some of the results of porcelain 
protection . . . rust and corrosion proof which 
is protection against maintenance and replace- 
ments .. . short proof and shock proof—both 


* ILLINOIS ELECTRIC PORCELAIN CO. 
Macomb, Ill. 


contributing to safety . . . complete insulation 
from the entrance switch to the very last outlet 
on the system. 


The protective quality has excellent sales value. 
In making installations with Porcelain Protected 
Wiring Systems contractors gain prestige in 
their various communities. 


Investigate the advantages of modern Porcelain 
Protected Wiring Systems which include the 
use of and have, as their components, Porcelain 
Knobs, Tubes, Cleats, and Porcelain Outlet 
Boxes, Switch Boxes and Covers. 


* PORCELAIN PRODUCTS, INCORPORATED 


Findlay, Ohio 


* SPECIALTY PORCELAIN WORKS SUPERIOR PORCELAIN COMPANY UNIVERSAL CLAY PRODUCTS COMPANY 


East Liverpool, Ohie 


Parkersburg, W. Va. 


Sandusky, Ohio 





MODERN PORCELAIN PROTECTED WIRING SYSTEM: 




















Though this is but one of many large war projects in which 
Walkerflex has been used, it is an outstanding job for 
several reasons other than size. The cable had to be so 
flexible that sharp bends could be made without cracking. 
Installation time had to be saved. The free stripping and 
easy handling qualities of this cable make this possible, for 
Walkerflex does not get sticky in hot weather, nor does the 
outer covering flake off. There were also other reasons for 
the selection of Walkerflex, some of which are named in the 
seven construction features listed below. 

The engineers on this project were Tuttle, Seelye, Place & 
Raymond, New York; electrical contractors were Spitzer 
Electric Company, New York; and the material was dis- 
tributed threugh Midway Electrical Supply Company, Inc., 


New York. 
STUDY THESE 7 CONSTRUCTION FEATURES 


1. Tinned copper conductors 5. Moisture-proofed jute cord 
. Free-stripping insulation 6. Paper sheath—keeps compounds from 
. Tough braid of cotten and paper penetrating interior 

fibres 7. Outer braid, treated to resist mois- 
. Multi-fold kraft paper armor ture, retard flame 


Ask your local wholesaler about prices and deliveries. For 
further information, write to Walker Bros., Conshohocken, Pa. 
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= CAN ALWAYS Rely on RACO 


it» RACO 
ALL-STEEL PRODUCTS 


DIVISION OF 


ALL STEEL ASE EQUIP COMPANY 





The Raco-All-Steel- Line rates No. | with electri- 

cal contractors throughout America because it’s a 

“quality” line—it’s clean, attractively packaged, 

and trade-marked — it identifies good workman- 
ship, better materials! Accepted by architects and builders, it helps 
win approval for the contractor’s work. 


Raco rates No. | because it’s a dependable line, a complete line. 
More than 31 years of engineering have kept Raco in step with 
the latest developments in the electrical field . . . have provided 
Raco-All-Steele Products for every type of construction, for old 
and new building, for repair and maintenance jobs. Be sure—look 
for the-Raco trade-mark. You can always RELY on RACO! It’s 
the better line that is sold nationally only through wholesalers. 


: < DO-25 NJ K—Check this box carefully—for use with either 
meee BX or Non-metallic. More wiring room. 


CATALOG C-44—New, up-to-date, see connector chart, com- 
parative Box number chart and other helpful information. > 


Distributed by ALL-STEEL-EQUIP COMPANY, INC. 
600 Kensington Avenue, Aurora, Mlinois 
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USE THIS BOOK... 


to simplify selection... 
ordering... application 


Your Westinghouse distributor offers two important sources 
' of help on wiring problems. 
* 
First: A complete line of Westinghouse Safety Switches 


64 pages of highly useful ordering and applica- and fusible service equipment. 


tion information are contained in this handy West- : oe 4 Y 
Second: Valuable “how-to-do-it” ability which combines 


knowledge drawn from Westinghouse headquarters, with the 
distributor’s own wide, practical application experience. 


inghouse Quick Selector Catalog. Issued twice a 
year, it includes all frequently needed types and 


sizes of motors, controls, 
Westinghouse Safety Switches provide the exclusive West- 


inghouse feature of the diamond-pointed break jaw which 
keeps arcing away from the contact area and prolongs switch 
life. For 575 or 600-volt circuits, the “De-ion” arc quencher 
provides added protection to switch parts and to personnel. 


sf ing house | panel boards, gearmotors, 
circuit breakers and serv- 
ice equipment. Ask your 
Westinghouse distribu- 


tor for your copy, or write 
Westinghouse Electric Whether your requirements call for Types A, C, D or special 


& Mfg. Company, East styles, your Westinghouse distributor can offer you prompt 
Pittsburgh, Pa., Dept.7-N. help . . . competent recommendations. Call on him. _j-90s15 


SEE YOUR WESTINGHOUSE DISTRIBUTOR FIRST! Gy): \ Vestin house 


PLANTS IN 25 CITIES ... 5 OFFICES EVERYWHERE 
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FASTER DRILLING and CHIPPING | 


rua: Skog ELECTRIC HAMMER | 


SAVES TIME AND COSTS ON ALL INSTALLATIONS! 


°® POWER 
© PORTABILITY 
© BALANCED WEIGHT 


COMBINED FOR FASTER WORK: 










From light duty drilling of conduit 
holes in plaster to heavy duty drilling 
of anchor bolt holes in brick or con- 
crete for sign hanging ... for chipping 
ceiling grooves in stone or plaster... 
for every electrical installation job, the 
Thor Electric Hammer provides the 
power and handling ease that will save 
you time and operating costs! 

The Thor Hammer combines 
the power of an exclusive ‘‘sling 
shot drive” with the handling 
ease features of balanced light 
weight and portability to 
make quick work of scores 
of different jobs in stone, 
wood or metal. 






















+ 




















For ccmplett 
particulars, specifice 
tions and prices on Thor Hammes 
and other Thor Portable Electti 
Tools that will help speed your installatiot 
jobs, write for Catalog No. 38. 

















Portable Electric Tools 
INDEPENDENT PNEUMATIC TOOL COMPANY | 


600 W. JACKSON BOULEVARD, CHICAGO 6, ML 
Branches in Principal Cities 












SOLD AND SERVICED BY LEADING 
DISTRIBUTORS EVERYWHERE 
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PRES Pas ihe STI MET en) 


@ Load Center, with 10 S. P. @ Type AC Thermag Circuit Breakers, for light 


and appliance branch circuits. 


Cat. No. LC-100-3L7F, List Price $19.55. 


This is the @ Type AC Thermag Cir- 
cuit Breaker Unit. Capacities 15 to 50 
Amp., 120 Volt AC. It combines the 
time-delay action of the proven THER- 
mal trip with the fast MAGnetic trip. 
The circuit breakers are made in indi- 
vidual pole units, but can be furnished 
with a cross bar to operate as a double 
pole main breaker or branch circuit 
breaker with one operation, with indi- 
vidual trip per pole on overload or 
short circuit. (Circuit Breakers are 
NOT sold separately.) 


FRANK ADAM ELECTRIC COMPANY 


Box 357, St. Louis (3), Mo. 


Please send me Bulletin 63. 
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Safety is a prime factor in the 
construction of 


TYPE AC THERMAG CIRCUIT BREAKER 


LOAD CENTERS 
and SERVICE EQUIPMENT 


All current-carrying parts are covered — prying 
hands can’t touch them... Needless circuit interrup- 
tions are prevented when momentary, harmless over- 
loads occur — but the circuit breakers “trip” on short 
circuit or harmful overload. Requiring no fuses, the 
circuit breakers are operated like an ordinary tumbler 
switch. Simply return the handle to the ON position 
when the cause of the short circuit has been removed. 

The home owner likes these @ Products because of 
their attractive pearl-gray finish, natural brown Bake- 
lite base units and ivory toned operating handles — 
because they afford modern protection with ease of 
operation — and because of their long life. (The Circuit 
Breakers are Underwriters’ Laboratories-tested for ten 
thousand complete operations.) 

Wide gutters and ample knockouts make them popu- 
lar with contractors and builders. They are quickly and 
easily installed, and afford real economy in labor costs 
...Many architects and contractors recommend or 
specify @ Equipment, which not only meets Under- 
writers’ Laboratories requirements, but exceeds them. 


Use the Coupon — Get This Bulletin 


It contains complete descriptions, dimensions, capaci- 
ties, prices, wiring diagrams and suggested specifica- 
tions. You'll find it helpful... Frank Adam Electric 
Company, Box 357, St. Louis (3), Mo. 





OFFICIAL U. S. 
BWAVY PHOTO 


Our complete line includes 


SIGNAL EQUIPMENT 


AUDIBLE ELECTRIC SIGNALS to meet your customers’ needs exactly 


cca pdr soma apa rl Yesterday’s signal equipment seldom meets today’s needs. To- 
morrow the picture may change again. Faraday industrial signals 

















onator. UNI-PACT feature if de- P i a : on 
sired. Clear, pleasant tone, ad- are abreast of the times. Their advanced design and the flexibility 


; ae beet oans dependable under of the UNI-PACT feature mean added efficiency and economy 
POU sat for your customers. Signals can be changed in any part of any 
plant, easily, quickly, without changing electrical connections— 


SIRENS. Motor-driven indus- a whenever conditions require it. 
trial type with penetrating Special Service for Special Needs 


shrillness; sturdy, depend- 

able, weatherproof. You can increase your signal business by selling Faraday special 
service, where a customer’s manufacturing problems call for 

specially designed signal equipment. The Faraday factory engi- 

neering staff is experienced in planning such devices. Simply 

AIR TRUMPETS. The most pow- ‘send specifications, and quantity required, to our factory a 

erful horn of its size on the Adrian, Michigan. 


market. Furnished in complete ‘ 

operating units ready for con- Send for FREE Catalog! The new complete catalog of Faraday Signal 

necting to power circuits. Equipment is an invaluable reference manual. Write today on yout 
letterhead for your FREE copy. 


FARADAY ELECTRIC CORPORATION 


A consolidation of Schwarze Electric Co. and Stanley & Patterson 
ADRIAN, MICHIGAN 
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1. Guaranteed Footage 
2. High Grade Compound 
3. High Tensile Strength 


RUBBER TAPE © Wich Dielectric strength 


Bis 6. Uniformity of Thickness 
7. Excellent Fusion 
8. High Insulation Resistance 


9. Excellent Tackiness 
10. Colorful, Attractive Boxes 


1. Guaranteed Footage 
2. Substantial Fabric 
. High Tensile Strength 
FRICTION TAPE High Adhesive Strength 
5. High Dielectric Strength 
Uniform Thickness 
Uniform Width 
Excellent Tacki 
SOLD THROUGH RECOGNIZED Siting: Sie ads 


INDEPENDENT WHOLESALERS 10. Colorful, Attractive Boxes 


HAZARD INSULATED WIRE WORKS 


Division of The Okonite Company 
Wilkes-Barre, Pennsyivania 
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@ HIGH-LIGHTS 


THE LIGHT-WEIGHT 
FIXTURE FIELD 





MASONIT 





Even women workers can install and service 
Masonite* Reflector Shapes .. . for these 
simply designed, semi-plastic fixtures are re- 
markably light and easy to handle. 


There’s a big saving in shipping costs, a con- 
tinuous saving in maintenance expense. And 
more and more manufacturers are discovering 
that these modern, streamlined reflectors help 
get the maximum efficiency out of fluorescent 
lighting units. 


Dense and durable despite their amazingly 
light weight, Masonite Reflector Shapes re- 
sist moisture . . . have low electrical conduc- 
tivity . .. are non-scaling . . . will not rust 
. . . take fine reflecting finishes perfectly. 


Here’s a new leader of the “Light Brigade”— 
a money-saving, hardboard reflector that’s 
fast winning acceptance throughout industry. 
For complete details, please write Masonite 
Corporation, 111 West Washington Street, 
Chicago, Illinois. 


CORPORATION 


“TRADE-MARK REG. U.S. PAT. OFF. 
COPYRIGHT 1944, MASONITE CORP. 
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The production here —and the 
maintenance there of ships, planes, 


con- tanks, guns, ammunition for service 
And at the four corners of the globe, has 
ink proved a proving grourid for weld- 
help ing cable. 


From it comes super-flexible 
cables to withstand repeated flex- 


ing. 


cent 
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WORLD-GIRDLING PROVING GROUND 





—tough panes to resist me- 
chanical abrasion 







—slick surface to shed dirt and 
grease 








—non-kinking for ease of han- 
dling and for safety. 






—Collyer Welding Cables. 





Near you is a Collyer representative 
ready to cooperate with you on 
welding wire. 


COLLYER INSULATED WIRE CO. 


PAWTUCKET, RHODE ISLAND 
















Euzoy using this 
threader with 
workholder 











| a No. IR Poster, Ito 2’ pipe 


@ A popular-priced die stock with a 
popular workholder — it sets to pipe 
size quickly, correctly —no bushings! 
Threads smoothly — action is direct, 
handle to head to chasers; no cock- 
wobbling. Posts carry no load, only 
taper the threads, are separately re- 
placeable. Rugged steel-and-malleable 
Pace View construction. Perfect threads on 1” 
of No. 1R tO 2" pipe, alloy or high-speed steel 
Die Stock. dies. Ask your Supply House. 


* PIPE 


28 

















if? ee 


= es THE RIDGE TOOL COMPANY 
Elyria, Ohio, U. S. A. 











1 NewRIZeID> 
Pipe Reamer with 

















Extra Long Taper 
: i 











Reams burr only! 








Reams easily! 






Doesn’t thin pipe wall! 





@ No more reaming thin of threaded ends 
or splitting walls of pipe or conduit! Extra 
long-taper of this new Rizaip Reamer trims 
the burr out neatly and safely with easy 
feather-light ratcheted strokes — saves you 
. time, effort and pipe. It’s made complete 
with ratchet handle, or you may buy ream- 
er alone for-use in your Rigaip No. 00R 
threader handle. Capacity 4%" to 2”. You'll 
like this smart new work-saver tool — ask 
your Supply House. Immediate delivery! 
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Al Geatwed ALL METAL - 


for either conventional or @&) 
instant start lighting .... . 


No. 125-A Series 


No. 45-A Series 
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LIGHTING PRODUCTS INCORPORATED 


HIGHLAND PARR, ULLINOHS....2.. . San 
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.. . full and complete, the first comprehen- 
sive picture of the chime business based 
on an exhaustive three-phase survey con- 
ducted by Rittenhouse in conjunction with 
nationally known marketing research or- 
ganizations. Never before has such a scien- 









You can't 
ho ds 


information... 







sameeeiieinee 


i 


tific investigation been conducted in behalf | 
of the chime business. The study, begun in 
May, is a continuing one not to be com- N 
pleted until Fall. Carefully planned, it in- 
volves considerable cost. This survey gives 
definite facts on which to base conclusions. 


THE THREE STEPS OF THE RITTENHOUSE STUDY No. 


First—to the distributor. Facts from this 

» source are forming a new picture of the 
future chime business. Here is unbiased, 
considered opinion of the most successful 
planners in the wholesale distribution field. 


The dealer, who sells the product to its 

. user. From this Rittenhouse will know, 

ana can tell you, what retailers, inde- 

pendent dealers, department stores think . . . 

how to make chime sales easier—more profit- 
able—how to increase the volume sold. 


The A. E. Rittenhouse Company, Inc. 
‘ =e Honeoye Falls, New York 


TOMORROW'S BETTER DOOR CHIMES 


Third—to the consumer, Not in a spotty 
. sampling and inconsequential manner, 
but throughout the Nation, in 129 key 
trading areas, covering towns of a few thous- 
and to the largest metropolitan districts, the , 
probe of Rittenhouse research will be felt. f 
A cross-section of the thinking of 58% of the 
population of the country—representing the 


distilled opinion of 77 million people. 


Next month Part Two of Rittenhouse’s Report ~— 

To Its Trade, giving actual facts developed 

through the studies, will be carried in several 

leading electrical appliance trade magazines. 
Be sure to watch for it. 
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With Wiremold Wiring Systems and methods of in- 
stallation, basic wiring or rewiring needs can be met 
for any type of lighting installation . . . in any type of 
building . . . from panel box to outlet. Wircemold 
Raceways are available in sizes, types and capacities com- 
prising 10 complete wiring systems with installation 
fittings, and interconnecting with each other or with 
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already installed wiring. Wiremold has kept pace with 
advances in the lighting field . . . today o you the 
specialized installation methods req ‘or ns 
installations now being planned: Wir d availabilicy — 

and simplified installations stand ready to meet the first 
demands of reconversion as they have met the urgent 
_ demands of war production. . 







ADEQUATE WIRING 


from Panel Box 


to Outlets... 
No. 1086 











Know your Wiremold .. . write-at once fo 
emold Catalog and Wiring Guide No. 16; als 
pt Wiremold literature. The 





. eacies | YOUR 
WIREMOLD ‘CAN HELP YOU Wi (ry Ee M (e) [_ 
provuce FoR WAR... AUIS SIU 


WHILE YOU PLAN FOR PEACE! AND YOu KNOW THE ANSWERS 











Ventura Fan with V-Belt 


Drive. 





ABC Utility Set for use with 


duct system. 





in Production 


Ventura Fan with direct 
connected 2-speed fully en- 
closed motor. 

















PRODUCTS THAT KEEP WAR 








WORKERS ‘'WALKIN’ ON AIR” 


We venture to say that there are 
no less than a million good 
reasons for the success of Amer- 
ica’s war effort. 


One way to keep war work- 
ers “walkin’ on air” is with 
American Blower electric ven- 
tilating equipment. 

“Give ’em air,” and lots of it, 
winter, summer, spring and 
fall—tthat’s good ventilation, 
and it’s good business, too. You 
can do it with the ventilating 
equipment shown on left. Re- 
gardless of the process or pur- 
pose, there’s a type and size of 


AMERICAN BLOWER 
AMERICAN BLOWER CORPORATION, DETROIT, mich | 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ON : | 

Division of American Rapiator & Standard Sanitary corporation 





American Blower equipment to 
meet the problem exactly. 

And the Ventilating Contrac- 
tors of America—the same men 
who furnished and installed ait 
handling equipment in so many 
war plants—will do your job 
expertly and economically. 

If it’s a war job, they can 
handle it today. If it’s a part of 
your postwar planning, they'll 
be ready to do the job with 
American Blower equipment 4 
soon as peacetime production 
is resumed. Remember, “good 
ventilation is good business.” 
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Where customers demand quality in a four-lamp pendant 
fluorescent luminaire, Curtis StarLux is a natural choice. 
@ Substantially constructed of durable materials, this 
beautiful luminaire is characterized by the careful design 
and workmanship which has made Curtis equipment a 
leader in the quality lighting field for over half a century. 
@ On the next job that requires beauty, efficiency and last- 
ing quality, specify Curtis StarLux. @ Write for our illus- 


trated folder, Serial 2039, giving full information. 


2C URTIS tg 7, NC. 


~ 6935 Weel @STH STREET, CHICAG. 38, PLEIN OS 
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RESEARCH...SPEARHEAD | 
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The 80 practical specialists who work in this magnificent building at utmost the effective means of electrical transmission and distribu 
Bayonne, N. J., have every facility — chemical, physical, metallurgical Built in 1941, the structure has already grown to 60,000 sq. '' 
—to aid them in bringing nearer their goal—extending tothe floor space —is planned for further expansion as needed. 


Ime) MOAR ROGRESS... 


THE FIRST GREAT 
LABORATORY DEVOTED 
EXCLUSIVELY TO 
RESEARCH ON 
ELECTRICAL WIRES 
AND CABLES 


... thus “basic research in a particular 
industry devolves naturally upon the 
leading manufacturer.”’ General Cable 
has been alert to its responsibility. 

In this great Laboratory are maturing 
the insulation discoveries and 

product developments which will loom 


large in days ahead. 


GENERAL CABLE 
CORPORATION 


Manufacturers of Bare and Insulated Wires and Cables 
for Every Electrical Purpose 








dont straitjacket a 





Don't straitjacket the genie of Electricity by poor planning 
of the electrical wiring in your post-war buildings. Anemic 
circuits, wiring that is insufficient and too small in capacity, 
lose wattage that is paid for but never gets to the machine 
or appliance. 

Not only must yesterday’s wiring requirements ‘be dis- 
carded as the criterion, but proper note must be taken of 
wiring needs far into the future. To do any less is to con- 
demn a building to early electrical obsolescence, for the 
greater use of electrical equipment that is promised us 
will be seriously hampered in buildings that are inade- 
quately wired. 

Adequate, proper wiring is a must, if tomorrow's build- 
ings are to make full use of cheap, plentiful, labor saving 
electricity. The Okonite Company, Passaic, New Jersey. 





4@m INSULATED WIRES AND CABLES YIy 


SINCE 1878 
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ARE HARD TO WIN...HARDER STILL TO KEEP! 


@ Top-ranking leaders know there’s more to leadership than 
glory—there’s big responsibility, too! 

In Pipe Tools—for nearly half a century TOLEDO has main- 
tained unbeatable quality and performance in their complete 
line... with unceasing Research. 

These better Toledo products are backed by progressive-minded 
engineering, manufacturing and sales policies. Whatever your 
needs in Pipe Tools today...and tomorrow...specify TOLE DO! 
The Toledo Pipe Threading Machine Company, Toledo, Ohio. 
New York Office, No. 2 Rector Street Building. 


TOLEDO 


PRECISION PIPE TOOLS 
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3-WAY THREADER — lightest, 
smallest and easiest to operate o 
all 3-way tools! No. 30 threads 
%" to 34" pi e; weighs 4% lb. No. 
31 threads 73 to 1” pipe, we. 7 |b. 


Black Sulphur Base 
THREAD CUTTING OIL 
—for smooth, sharp, accu- 
— Side PIPE VISE— rate threads. Specify 
practical, convenient, qual- TOLEDO Cutting Oil in 
ity-built. Capacities or wey ee sealed cans or 
4%" to 414” Pipe. 5-gallon sealed pails. 
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Officsad U. S. Coast Guard photo 


6 STEP UP 
YOUR PAY ROLL PLAN! 


War is a continuous job. 


Ever-widening, ever-advancing fighting fronts call for 
a never-ending flow of manpower and materiel— 
financed by a continuous flow of money. 


Your responsibility as top management increases with 
the mounting tide of battle. You've been entrusted with 
two major responsibilities—steadily maintained pro- 
duction, and steadily maintained War Bond Sales 
through your Pay Roll Savings Plan. 

So keep this one salient fact before you at all times: 


The backbone of our vital war financing opera- 
tion is your Pay Roll Savings Plan. 


SELL MORE THAN BEFORE! 


Your job is to keep it constantly revitalized. See toit 
that not a single new or old employee is left unchecked, 
See to it that your Team Captains solicit everyone for 
regular week-in and week-out subscriptions. And raise 
all percentage figures wherever possible. 


Dun’t underestimate the importance of this task. This 
marginal group represents a potential total sales in 
crease of 25% to 30% on all Pay Roll Plans. 


Constant vigilance, in a quiet way, is necessary 10 
keep your Pay Roll Savings at an all-time high. Dont 
ease up—until the War is won! 


The Treasury Department acknowledges with 
appreciation the publication of this message by: 


ELECTRICAL CONTRACTING 


This is an official U. S. Treasury advertssement prepared under the auspices of Treasury Department and War Advertising Council 
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WESTINGHOUS 
CcCOMMERCIA 
FLUORESCEN 


LRM IN AIRE 
LW-160 UNIT 


A.. 


EASY TO 


INSTALL 


You'll never find more versatile light- 
ing units than the new Westinghouse 
Fluorescent Commercial Luminaires. 

Each model in the entire, complete line 
can be stem or ceiling mounted — hung 
singly or continuously. What’s more, 
each unit requires a minimum of time 
for mounting — with fewer holes to 
drill, less hangers or fixtures to install, 
and line leads made accessible by loos- 
ening one screw. 

Easy and flexible mounting of West- 
inghouse Fluorescent Commercial Lu- 
minaires means a savings in installation 
cost — less disturbance or time-out for 
personnel in relighting your office or 
drafting room. Full details are avail- 
able from your nearest Westinghouse 
Lighting Distributor. yo4010 


© Westin house ting Gpuysmenl 
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Electrical if 


That’s why Anaconda’s national 
advertising drive is important to 
every electrical contractor 


ANACONDA’S advertising campaign 


is aimed at creating a sounder basis 


for your postwar business. It urges : | ao : 
postwar planners to allow extraca- 4 s Le i 
pacity in wiring plans. Naturally, y i is of 
this will increase the demand for 
your services—and service equip- fo Ee , : 
ment. i a. = gc 
How eo re 
Don’t overlook the opportunity to i erga: — US CU o 
‘§ "Jo etd fob , oy 


tie in with this important cam- ba reicte * 
paign. Plan now to get a maxi- / 3» SB it 
mum share of postwar electrical j a y ie att 


« . 4 ‘ - C0! 
business. Link yourown promo- / ._ j. ee 5 , ko 
tion to your local adequate wir- | - o ing 
ee e es ¢ 4 _ adios il acl 
ing bureau activities and Ana- [| pies a the 
conda’s basic advertising [ Swimm. 7 ae Full-page Anaconda to 

Seam sn tie : advertisements running uti 

: It’ i ‘ oe at Ser we wha i re Semen regularly, in color, in 

theme: It’s always wiser to Wire See seeemte SEATS ree re eon be 
f “zen S 6 te ning ato Kar eding = ness Week, and a list of 

Ahead! wt sae it ten we phil 6” industrial publications to 
‘ ' ~ reaching America’s lead- 

ing postwar planners. " 


BUY MORE WAR BONDS =~““pe 8 Gl ciez 4 tio 


sufos ANACONDA WIRE & CABLE COMPANY FE 


25 Broadway, New York 4... Sales Offices in Principal. Cities 


Lea U4 é 44 
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FOR BETTER WIRING 


Wiring is the business of the electrical contractor. 
His responsibility for upholding good engineering ade- 
quacy and safety standards is clear. It is good business. 
It fosters a sound market for his goods and services. It 
helps him to serve his customers at a high level of tech- 
nical competence with confidence and pride in able 
craftsmanship. And besides that, contractors, as experts 
ina highly technical field, have a genuine sense of moral 
obligation to the community, a natural desire to do 
exemplary work and to give the customer a full measure 
of their experience and know-how. 


Better wiring is a vital concern of labor, too. It 
means more work and bigger payrolls. Good workman- 
ship standards enhance the stature of the craft. And as 
good wiring is an essential ingredient of electrical prog- 
ress, the interests of labor today and in the long run are 
inevitably aligned with better standards and more 
adequate wiring design. 


Among electrical manufacturers, the breadth of activ- 
ity enforced by war needs has brought more and more 
attention to adequate wiring. Men who once were 
content to stick closely to problems of product perfec- 
tion and manufacturing techniques are actively promot- 
ing the cause of better wiring. They have become 
acutely conscious of the vital role that wiring plays in 
the application and use of the products and appliances 
to which they have devoted their time and genius. And 
utility men, seeking new markets for kilowatt hours, 
know from hard experience what tight wires can do 
to the best of load building plans. 


There have always been conflicts of policy and prac- 
tice between these major industry groups. Today, how- 


Electrical C 


SEPTEMBER, 


ontracting 


ever, these are unimportant compared with the com- 
mon cause of better wiring postwar. 


The tremendous potential of the days ahead for all 
of the electrical industry is clearly apparent. It can be 
developed fully only if we are willing to take an indus- 
try-wide view, not only to accept but to actively seek 
out areas of joint interest, to bring many forces to bear 
on common market opportunities. 


Wiring is the connecting element. It is the pathway 
for more kilowatt hours. It provides the power and 
convenience for tomorrow’s appliances. It contributes 
to the design and operation of new lighting systems. It 
links control with the point of utilization. 


In the days ahead there are going to be many con- 
ferences and meetings bearing on postwar projects in 
every branch of the industry. Better wiring installed 
according to sound standards ought to be a part of 
every plan. It all boils down to this. The manufac- 
turer who wants to market a new washing machine or 
an electronic heater; the power company that wants 
to build new load on Main Street or rural lines; the 
business agent who wants to see his men on full time; 
all have a common stake with the contractor. Better 
wiring opens the way ‘to their individual objectives. It 
also clears the way to mew industry goals. 
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LIGHTING THEIR PLANTS WITH LUMI- 
NOUS PAINT — Someday, maybe, a paint 


that’s charged with atomic energy will flood the 





nation’s plants with light—fixtures won't be neces- 
sary. But today it’s just another pipe-dream. 


a RS Bo eee ony - 


Oe ee 


You will be able to sell your prospects new 
industrial lighting units both incandescent and 
fluorescent, which will furnish an adequate level of 
glareless illumination for jobs that it once seemed 
impossible to light well. In areas where combustible 
dusts are present, for example, sealed illumination 
will eliminate the fire hazard, and simplify main- 


tenance. For planning, selection and installation aid, 


Graybar Lighting Specialists are at your disposal. 


GRAYBAR’S NATIONWIDE NETWORK 


of more than 80 warehouses assures you a convenient local source 
of supply for more than 60,000 electrical items — backed by ex- 
perienced application aid on problems of wiring, lighting, inter- 
communication, and power apparatus. A Graybar Man near you 
is ready to make the electrical supplies that your contracts may 
call for his personal responsibility. Why not take advantage of 


his time-saving assistance? 5517 


Electrical Contracting, September 194 ¥ Hectr 











WINDOWLESS, air conditioned, the central maintenance shop is lighted by combination 
meroury vapor and incandescent units, to produce about 27 foot-candles at floor level. 


Wiring for Steel 


Our newest steel plant at Geneva, Utah, was designed from the ground up for 
efficient electrical operation. High voltage loop distribution, intricate cable and 
bus installation and extensive floodlighting are some of the features. 


PREPARING BUS AND CABLE connections for transformers on the 
Outside of one of the substations. 
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plant at Geneva, Utah, incorpo- 

rates the most modern electrical 
methods with ideal operating condi- 
tions. It was financed by the United 
States Government through the De- 
fense Plant Corp., but built with all 
the skill and experience of the U. S. 
Steel Corp. Located almost equidistant 
and within relatively short haul from 
the West Coast’s four shipbuilding and 
manufacturing areas, Seattle, Portland, 
San Francisco and Los Angeles, it also 
enjoys a distinctly favorable relation 
geographically to the sources of raw 
materials—iron ore, coal, limestone 
and dolomite. 

The war and its restrictions on the 
uses of some materials and equipment 
caused changes from what might have 
been ideal. This applied to the elec- 
trical design and installation as it nec- 
essarily did to the other construction 
details. The plant started on paper as 
an idea prospect in May 1941, became 


() newest fully integrated steel 
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COPPER BUS structure for carrying direct current to FEEDERS from 9,800 hp. motor-generator sets to the 
the finishing stand motors. finishing stand drive motors. 





a 
SINGLE LINE DIAGRAM of the 13.8 kv. distribution. 62,500 kva. The switch-house bus is divided into two 
Plant capacity is supplied from 138 kv. power lines sections 1A and 1B connected by a bus-tie breaker. The 
with a 40,000 kva. transformer bank to get the 13.8 kv. various loop feeders feed from both sides of the see 
distribution voltage, plus a 13,800 volt generator rated tionalized bus. 


A TT . 
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OVERHEAD RACKING of cables. 


a project officially in November that 
year, broke ground in April 1942, made 
coke in December 1943, cast pigiron 
ingots in January 1944 and started 
rolling ship plate for West Coast ship- 
yards in March 1944, ; 

No need here to go into the stream- 
lining of the plant to flow the ma- 
terials in at one end of a two and a 
half mile long, 1600 acre, plant site 
at the edge of Lake Utah, near Provo, 
some 35 miles south of Salt Lake City. 
Nor into its coke making, blast furnace, 
open hearth and rolling and structural 
mill equipment or its general modernity 
except as electricity plays a part. In- 
terest electrically centers in the rea- 
soning, the design, then the construc- 
tion and installation of modern electri- 
cal facilities in such a plant. 

President Walther Mathesius of 
Geneva Steel Co., U. S. Steel sub- 
sidiary, which is operating the plant 
for the government, is emphatic that 
“everything in the plant has been 
Proved elsewhere. There are no ex- 
periments.” But it is likewise true 
that many of the electrical features, 
although there is precedent for them 
somewhere else in some other plant, 
have never before been assembled in 
such a complete combination to do so 
much of the control and operation of 
a large steel plant. 

Placed in charge of the project by 
Columbia Steel Co. and named vice 
President of the Defense Plant Division 
was E. M. Barber, mechanical engi- 


Bus insulators are 
mounted on supports above the cable racks. 


neer. He gathered together an engi- 
neering staff from the United States 
Steel organization. Electrical engi- 
neering was under J. F. Headlee, with 
Joseph J. Sileck assisting him. Sileck 
has remained with Geneva Steel Co. to 
be the operating electrical engineer. 
The power plant was designed by Sar- 
gent & Lundy, Chicago. 

The electrical installation was shared 
by several large contracting companies. 
A. S. Schulman Electric Co., Chicago, 
was a prime contractor handling the 
electrical work in the power house, 
coke plant, sintering plant, maintenance 
shop, open hearth substations, admin- 
istration and sanitary buildings, blast 
furnaces, ore bedding yards, all the 
underground 13.8 kv. primary and the 
overhead wiring for lighting in the 
plate and slab mill and in the structural 
mill. This contractor also installed the 
Westinghouse supervisory control for 
the plant. 

For the slab mill, United Engineer- 
ing & Foundry Co. was prime con- 
tractor and had General Electric Co. 
as subcontractor, which in turn sublet 
electrical installation to Dingle-Clark- 
Comstock Co. of Cleveland and Chi- 
cago as co-adventurers. Westinghouse, 
which supplied the plate mill auxiliary 
motors and control, sublet to H. P. 
Foley & Co., Philadelphia. The con- 
trol houses in the open hearth building 
were handled by Dingle-Clark as a 
subcontractor for Amsler-Morton Co. 
Rust Furnace Co., which built the re- 
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CONTROL PANELS for auxiliary motors were set up on 
precast concrete pull boxes. . 


heating furnaces in the plate and 
structural mill, had its electrical work 
done by Oberg-Capitol, two Salt Lake 
City electrical contractors. Both Cap- 
itol and Peck Electric of Provo did 
some: temporary preliminary construc- 
tion wiring also. 

In designing this new steel plant 
as nearly to an ideal as wartime 
restrictions on metals and machinery 
would permit, several advances in steel 
mill electrical practice were utilized: 

(1) For instance, all primary dis- 
tribution was carried underground at 
13.8 kv. Even street and yard lighting 
distribution is underground. This ob- 
viates any chance of locomotive cranes 
or other equipment coming in contact 
with distribution lines. The 13.8 kv. 
voltage resulted in considerable copper 
saving, especially with long runs neces- 
sitated to cover the wide area of 
this plant. 

(2) Motors, too, for the main drives 
operate at 13.8 kv., the highest voltage 


at which steel mill motors have yet 


been run. (Republic Steel has some at 
11,000 volts, the majority use 6600 
volts.) The only exception at Geneva 
is the plate mill designed initially for 
Bethlehem Steel, which was already 
equipped with 6,600 volt motors. 

(3) Likewise a first, on such a scale, 
is the total use of supervisory control 
from the central switch house for the 
entire plant. This eliminates attend- 
ants at the substations. It provides 
operating advantages by way of cen- 
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tralized -control and in the great 
safety that no important machine wij 
be shut down without its related equip. 
ment also being shut down. Centra] 
maintenance is also provided for the 
major equipment. 

(4) Placing of substations and 3. 
rangement of the flow of materia) 
to best advantage could be planned jy 
advance in this case instead of being 
fitted in wherever there was space, 

(5) Switchgear of one million kya 
is new too: All of it at the Geney 
plant is of thé air blast, air operated 


type 

(6) All a.c. motors of 200 hp. or less 
are 440-volt and are of the totally 
enclosed, fan-cooled, anti-friction typ 
with class B insulation. Larger motox 

— _ ; of 2,300 volts have drip-proof frame 

CONDUIT PLACED by the contractor in the re of the isaitiaiinake or drip covers, are anti-friction equip. 

prior to concrete pouring. ; ped and wound with class A or boiler. 
house insulation. 

(7) All important units of the power 
system can be isolated because they 
are physically separated and switching 
is provided for by-pass in case of any 
emergency or trouble. The power 
company inter-tie substation, the power 
house, the main switch center building, 
each of the substations and the motor 
rooms are all individual. 


Distribution System 


Loop distribution is used to serve the 
open-hearth and maintenance shop; 
sintering and coke plant areas, each 

. with its own substation. _ Ties can also 
be made on the secondary side at 2,30 
volts. The mills are fed from radial 
distribution at 13.8 kv. except for the 
6,600 volt drives at the plate mill. The 


| ‘ ; eae x underground system is run in Korduct 
STEEL INDUSTRY practice in racking of cables for d.c. feeders to widens esi a de and five high ina 


cranes and control houses, taken up to roof trusses for distribution. . 
bank of ten as a maximum. Where 


more are required ten-foot centers art 
maintained between runs of duct. Cot- 
ductors are lead-covered paper-inst- 
lated cables and no conductors are 
larger than 350,000 cir. mil in order to 
reduce reactive losses. Cables aft 
three-conductor cables. Where mort 
capacity is needed the cables are rl 
in multiple. 

Where ducts cross under roadwaysé 
ventilating duct is laid over the others, 
the grade of the ducts being givel 
slight incline, thus providing a natura 
ventilation. Runs between manholes 
have a maximum length of 500 ft. atl 
all manholes are drained. 

A complete grounding network % 
maintained over the entire plant aré. 
To it all a.c. machinery, all d.c. m& 
chinery, all building frames and the 


COPPER BUS from low voltage side of 1,720 kva. Westinghouse recti- switchgear and metal equipment of et 
fier transformer to ignition rectifiers in plate mill motor room basement. type is bonded. Grounds consist ? 
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ground rods driven to water table and 
into it at least a depth of 4 ft., with a 
maximum resistance of .05 ohms. 


‘Two types of substations are used, ° 


one a totally enclosed one, the second 
in which transformers are located out- 
side. The totally enclosed substation 
is used in the sintering area where 
fine iron ore dust in the air makes it 
desirable to keep the substation under 
cover. In others, where only a slight 
amount of graphite may be encount- 
ered in the air, complete coverage was 
deemed unnecessary, and here the 
transformers are located outside near 
the substation house. The 13.8 kv. 
comes underground to the substation 
in cable to the switchgear and trans- 
formers. From the transformers a 
short bus run is made to rectifiers or 
other equipment as required. 


Control Wiring 


The major part of the control wiring 
is run in lead-covered cable. Between 
units it is run in a separate duct sys- 
tem. In the switchhouse control room 
it is brought in to a pan or duct located 
under the floor below the control board. 
Where conduit enters the control house 
itcomes up in a stack. Conduit termi- 


OVERHEAD CABLE racking in basement of plate mill motor room 
eliminates conduit. Maximum size conductors are 350,000 cir. mil. 





nators are used at the end of all con- iim 


duits and all lead cables are sealed. 
All control panels for the auxiliaries 

and other motors were factory assem- 

bled and moved to the job ready to 


be set up. A pull box was cast at the 


bottom of the panel location and a 
trench placed alongside it. This trench 
is covered with a steel plate which is 
removable for accessibility. 

Every control room overlooks the 
area controlled from it. This gives 
those handling maintenance a better 
opportunity to check their work. Con- 
trol room housings are equipped with 
louvers at top and bottom for venti- 
lation. Where resistors are used an 
effort is made to keep the temperature 
uniform in order to maintain resist- 
ance value the same the year round. 

Voltages for auxiliary equipment are 
230 volts d.c. and 440 volts a.c. How- 
éver none of the control pushbuttons 
for 440 volt equipment are operated at 
over 110 volts. ; 
Beside the control wiring, extensive 
intercommunication and signal systems 
are maintained. These are run in a 
separate duct system of their own. 
They include the Bell telephone con- 
nections throughout the plant, local 
telephones and a carrier current tele- 
Phone line connected with the power 
company. In addition to this a supervis- 
*y, telephone circuit is carried to each 
Major unit for communication with 

[Continued on page 103] 
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CONNECTING SECONDARY buses of the transformers inside a bus 
housing at one of the substations. 


PORTION OF PLATE mill building during construction showing the 
mounting of Millite 1,000-watt lighting units to the roof chords. 





ESTIMATING Conduit} 





The evaluation of factors involved in estimating conduit installations js 


continued in this article where pan, tile arch and exposed work are reviewed, 


ARYING from the flat slab, dis- 
cussed in a previous article in the 
August 1944 issue of Electrical 
Contracting, “pan” and “tile arch” are 
two other types of concrete construc- 
tion frequently encountered by elec- 
trical estimators. Here inverted metal 
pans or concrete tile sections are set 
on forms and concrete poured on top 
and between them to form the slab— 
producing an arch or block effect on 
the under side when the forms are 
removed. 
Objections frequently arise to the 
installation of too many conduits in 
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the thin (usually 3-inches) concrete 
over the pans. The concrete between 
the pans (normally 10- to 12-inches 
deep) is the full depth of the slab 
(about 15 inches). In numerous cases 
conduits, particularly the larger ones, 
must be installed in this “deep” space. 
This requires extra 90 degree bends in 
the branch circuit runs. 

Additional non-productive labor is 
incurred because a carpenter must in- 
stall a “header” for every ceiling out- 
let, not occurring in a beam, to bring 
the outlet to the lowest level of the 
Conduits, if installed over the 


pour. 





pans, will hook down into the outlet 
box. If installed along the beams, 
conduits normally require an offset at 
the outlet box. 

Since labor problems in pan and tile 
arch construction are so similar, the 
labor units in Table I apply to both 
types of construction. Sometimes, how- 
ever, the ceilings are suspended and 
the conduits installed in the intervening 
space. 


Conduit Work in Partitions 


The units heretofore quoted drew no 
distinction as to the type of construc- 
tion into which the conduit passed after 
leaving the slab. The outlet designa- 
tion was applied to the wiring device in 
connection with a slab job and no con- 
sideration was given the various in- 
stallation problems relating to the 
complete wiring installation. 

Brick or Glazed Tile Partitions—A 
careful analysis of the labor problems 
involved reveal that they are essentially 
typical and for estimating purposes 
identical labor units can be used. 

After the forms or pans have been 
removed, the electricians need not 
wait for the partitions to be built. The 
conduit hook protruding from the slab 
is rigid enough to support the weight 
of the conduit nipple and the outlet 
box extended to the recommended 
height. Horizontal conduit runs in the 
partition line can be installed prior to 
the partition construction. Conduits 
should not be laid on the floor in the 
partition lines as they will interfere 
with the setting of “plates” when 2 
stud partition is used, or hamper 
masonry work. The usual method is 
to lay the conduit in a mortared joint, 
or notch the studs where the wood 
construction is used. 

From this brief outline the similarity 
of the operations can be seen. The in- 
stallation in brick walls, etc., involving 
a small proportion of productive labor 
in comparison with the total labor 
hours involved, should not be confused 
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By Leo W. Witz 


Continental Electrical Construction Co. 
Chicago, Illinois 





with the very productive operation 
under discussion. In such labor jobs, 
where an estimator can foresee the 
necessity for maintaining mechanics on 
a job as certain walls with small 
amounts of conduit installed are built, 
it is necessary to segregate that par- 
ticular labor job and assign different 
units to it. 

Labor problems for conduits in clay 
tile or macolite partitions are virtually 
the same as in the glazed tile or brick. 
The labor job parallels the type previ- 
ously outlined and the same unit is 
applied based on the fact that the out- 
let is installed out of a concrete slab. 
In analysis the outlet installation is a 
two-fold operation on the rough-in 
portion, This is inherent to concrete 
construction and our outlet labor units 
are established in accordance with the 
general construction of the building. 
In short, if you are in the process of 
estimating a concrete job, the labor 
units applied to the outlets will be 
stouped under a heading applying to 
the job in general. This will mini- 
mize the estimating problem as all 
applicable units will be grouped. 

Concrete Walls or Columns—In 


dealing with this type of construction 
we find entirely different installation 
problems. However, certain compen- 
sating factors adjust the labor in- 
volved so that the same unit previously 
established can apply to this type of 
outlet installation. 

The installation of wiring device 
outlets in a wall which is to be poured 
involves the following operations: 

1. Deliver and layout of materials. 

2. Spot outlet location. 

3. Fasten box on the conduit. 

4. Install the “plaster cover” on the 

box. 

. Loop a piece of tie wire through 
the back mounting holes of the 
box and extend it through the 
box opening. 

6. Stuff the box with paper. 

7. Fabricate one conduit hook where 
conduit leaves the wall and pro- 
jects into slab. 

8. Fabricate one conduit offset near 
the box. - 

9. Drill a hole’in the form, centered 
at the outlet location. 

10. Drop thé conduit and box between 
the forms, and fish the box tie 
wire through the hole in the form. 


wn 
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AN OFFSET for each outlet box terminal 
is required in this modified tile arch job. All 
these must be considered in estimating this 
type of installation. 


CONDUIT SYSTEMS are frequenily run ex- 
posed in a suspended ceiling area—particu- 
larly in “pan” and tile arch construction— 
requiring scaffold or ladder work. 


11. Draw the box tight to the form 
by twisting a rod through the 
wire loop—tourniquet fashion, 

12. Block conduit away from form by 
fastening conduit at top. 


These are all pre-pour operations. 
Boxes must be drawn tightly to the 
form to assure a flush outlet when 
forms are removed. The conduit off- 
set is necessary to permit concrete flow 
completely around the conduit. 

After removal of the forms, the fol- 
lowing operations are necessary: 


1. Clean out the outlet. 
2. Extend the conduit hook, previ- 
- ously installed from the wall into 

the slab, to its outlet in the slab. 

3. Make one branch circuit conduit 
terminal. (At ceiling outlet). 

4, Make one branch circuit offset. 
(At ceiling outlet). 

5. Install wiring device complete. 


The labor items regarding an outlet 
installation at no time consider the 
straight conduit work. As mentioned 
before, the overall conduit quantities 
are estimated as straight runs. 

Although. the job problem is entirely 
different, the outlet is considerably 
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Note: Above units, also typical 
for flat slab construction, in- 
clude labor for two cuts, threads 
and conduit offsets (at wall out- 
let and ceiling junction) for two 
terminals; also installation of 


wiring device. 
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easier to “spot”’;- the conduit hook 
projecting into the slab can normally 
be the balance of the length the me- 
chanic is working on, thus eliminating 
an additional cut and thread. Generally 
the slab has been formed prior to the 
pouring of columns and the rough job 
can be completed in one operation. 
These factors adjust the more difficult 
installation, so that it would be rather 
fine distinction to differentiate between 
the labor units. Thus, to simplify the 
estimating problem, the same unit will 
apply. 

So far the discussion has covered 
“mud” work in a concrete building. 
The units, in general, pertained to the 
“rough” portion of the job. The inser- 
tion of “trim” items pertaining to out- 
let installation were for the purpose of 
isolating the outlet as a unit. 


Exposed Installations 


The installations previously under 
consideration had an ideal conduit 
factor, and a relatively poor outlet 
factor. Conduit was installed on the 
“deck”, and no ladders were required: 
The fastening problem was not difficult 
and job conditions, in general, were 
favorable since there were no inter- 
vening partitions or obstructions. The 
outlets on the deck were also installed 
under favorable conditions, but they 
required non-productive labor (obser- 
vation) during the concrete pour. They 
required cleaning out work done on 
ladders, etc., and any minor deviations 
in spotting, etc., required an expensive 
adjustment. Outlets stubbed down out 
of the slab involved two separate oper- 
ations, and there was _ considerable 
labor involved in the “nippling out” 
process. 

In exposed work the outlets are in- 
stalled under more favorable condi- 
tions, but the conduit installation re- 


quires the use of ladders. The labo 
units for this type of construction ag 
based on the labor being performed not 
over 12 ft. above the floor line. Add. 
tions to these units for variances jy 
height will be discussed later. Cop. 
duit, as always, will be considered op 
a “straight run” basis. The only 
additional problems involve the hoist. 
ing and fastening of materials. Such 
special labor as notching joists, chan. 
neling construction, etc., will have 
separate units. 

The conduit, eventually concealed in 
some cases, is fastened to the constrye. 
tion when the building is in an ope 
state. Certain types of installations, 
therefore, can be grouped for labor 
unit purposes. It makes little differ. 
ence if conduits are being installed on 
exposed wood joists or those which 
are to be furred down and covered, 
The mounting technique is typical, but 
larger quantities of conduit may he 
used on an exposed system since the 
runs must parallel the walls for the 
sake of appearance. The same labor 
unit applies, but the quantity is greater. 

Outlet work on the average con 
cealed installation is slightly more 
difficult than on the open type of job. 
In some cases outlets must be centered 
in squares which form a ceiling design. 
The outlet must be brought flush with 
the plaster line, and a higher degree of 
care must be exercised on a finished 
job. Specially designed box mount 
ings, now available with proper offsets 
and boxes of various depth, facilitate 
this work and reduce errors. The labor 
units in Tables III and IV apply to 
both concealed or open construction 
surface mounted conduits. Exposed 
work will require more bends etc., but 
the same basic units apply. 

The estimator should determine 
items of special labor which apply to 
the job he is figuring. Special units 


HAND BENDER mounted to a floor jig permits volume production of 
right angle bends in branch circuit conduits. 
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required for specific tasks such as 
channeling, notching, holes in walls, 
job transportation of materials etc., 
must be applied as needed. 

The straight run conduit labor units 
include fastening to the construction. 
Only when conduits have special sup- 
ports is fastening deleted from the 
gnits. When conduits are installed in 
racks previously mounted, the installa- 
tion of the racks is considered a sepa- 
rate labor job. In the branch circuit 
units to follow, it will not be necessary 
to allocate special units for general 
fastening. Determine the type of build- 
ing construction on which you will 
work and apply the one labor unit. 

The variances between the units 
reflect the additional difficulty of one 
job, as against another, because of the 
different fastening labor. The labor 
unit for conduit installed on concrete 
covers also the labor for installing an 
expansion shield every seven feet of 
the branch circuit run. Similarly, the 
labor unit for conduit exposed on clay 
tile covers inserting toggle bolts, etc. 
Where certain grouped installations 
have no apparent inter-relation it is 
because the overall labor units were so 
closely paralleled that for simplicity, 
the same unit applies to the several 
types of the installations. Although 
there may. seem to be an apparent in- 
consistency concerning’ certain units, 
careful rechecks have confirmed values. 
A conduit run on clay tile requires 
toggle bolts; on a brick wall, expan- 
sion shields. Normally, toggle bolts 
can be installed considerably faster 
than expansion shields, but frequent 
checks have proven that, in many cases, 


special washers or bolts completely 


through the tile are required. The 
overall labor will closely approximate 
the “on brick” schedule. 


Additions to Conduit Labor 


The discussion has been confined to 
branch circuiting except for generali- 
ties which apply to all conduit installa- 
tions. In the installation of branch 
circuit conduits the labor variations 
from “straight run” units have been 
absorbed at the outlets. Where any 
conduit, regardless of its size, is run 
from one point to another, care must be 
exercised to include these additions to 
the conduit labor. On any conduit run 
hot directly connected with outlet in- 
stallation, such additions must be antic- 
ipated and entered. 


In general, the additional conduit . 


labor will consist of: 


1. Terminals. 
2. Elbow and Couplings. 








Type of Construction 





Conduit 
Size 


Cc D E F G 








Legend : a 


included). 


use column “A”. 


arate item. 


Notes: 


sequent table. 





A—IN FLOOR FORMS: in racks under 12 ft. (no labor for racks 


B— WOOD CONSTRUCTION. 

C—BRICK CONSTRUCTION (On wood construction with brick 
walls figure circuits from ceiling to outlet under “B” and fig- 
ure outlets under “on brick”’.) 

D—ON CONCRETE OR STEEL—contemplated drilling steel. 
Where beam clamps are used, add for beam clamps and 


E—SIDE WALLS BEING POURED — brick walls with concealed 
horizontal or short vertical runs. (Requires presence of mech- 
anics with small proportionate installation). 

F— VERTICAL RISERS for short vertical services, etc., requir- 
ing extensive checking and planning. Long risers involving 
considerable installation cost should be considered as a sep- 


G—OPEN TRENCH—no labor included for trench. 


DIRECT MOUNTING— Above units are based on fastening 
conduit direct to building construction and do not apply to 
suspended work where special hangers are needed. This prob- 
lem together with paralle] conduits will be covered in a sub- 


HEIGHT FACTOR—For installations over 12 feet in height, add 
5% to applied units for each additional foot of height. Where 
height prohibits use of ladders, figure scaffolds. 








3. Field bends. 
hydraulic tools ) 

4. Nipples. (Made in the field) 

5. Nipples. (Ordered. and made to 
length) 


(Hand tools and 


A Conduit Terminal consists of a cut, 
thread, the attendant measuring. and 
the fastening of the conduit to a box, 
cabinet, etc. Such special labor as 
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cutting field knockouts, removal of 
panel sides, etc., is not included. There 
will be one terminal wherever a conduit 
either enters or leaves an enclosure. 
A terminal would occur. wherever 
there is a locknut and a bushing, or a 
thinwall connector. In general, the 
terminal labor could be applied to these 
material items, except that on power 
installations, double locknuts are used. 
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10.50 | 0.30 





75 | 1.00 10.40. 
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Legend : 

H.W.— Heavy wall conduit. 

T.W.—Thinwall conduit. 

TERMINAL— Any point where a conduit enters an enclosure. 

ELBOW —A manufactured elbow completely installed. 

FIELD BEND—Bends made in the field. Up to 1-inch use hand 
tools; over l-inch use hydraulic bender. Deduct 20% for 
additional bends of same size made on the hydraulic bender. 

JOB NIPPLE— Nipples cut and threaded on job and completely 
installed, exclusive of special labor such as cutting knock- 
outs, etc. 

MFG. NIPPLE — Installation of nipple ordered made to specified 
length. 

Note: Use units for 2 to 1 in. conduit inclusive only when 
outlet unit does not cover this additional labor.- 





0.30} 0.20} 0.20 
0.35 10.25 10.5 


}0.65 10.35 | 0. 











The estimator may apply the labor unit 
to the bushing on conduit work; to the 
connector on thinwall conduit work, 
or consider terminals under “special 
labor” as illustrated in Table IV. 
Elbows and Couplings are considered 
as one unit, the additional coupling 
applying to the elbow only. The coup- 
lings for the conduit runs are included 
in the “straight run” labor. An elbow 
installation involves cutting the conduit 
where the elbow occurs and the addi- 
tional labor to fasten it to the construc- 
tion. This refers to a manufactured 
elbow and is not to be confused with 
field bends. 
Field Bends are changes in direction 
of.the straight run conduit made at the 
job. In general, up to #-in. heavy 
wall and up to 1-in. thinwall bends are 
done: with hand tools, or a. bending 






labor units are formulated on this 
basis, with a twilight zone on the sizes 
of heavy wall from 1-in. to 14 in. which 
some times can be formed on the job 
without hydraulic tools... Attempted 
field. bends on 14-in. to 2-in. thinwal] 
without using a_ special hydraulic 
bender and shoe generally produces 
“kinks” in the arc of the bend. 

Field Nipples involve measurifg, 
cutting, threading, and installing the 
nipple from one enclosure to another, 
This labor unit applies only to the short 
conduit extensions (not exceeding. 
three feet in length) from box to box, 
It does not include special labor for 
cutting knock-outs, removing existing 
cabinet interiors to provide working 
access and other special tasks. 

Manufactured Nipples involve the 
same problems, except they are ordered. 
to length and do not have to be made 
up (cut and threaded) in the field, 

It is important to remember that 
these additions to “straight run” labor 
do not apply to the branch circuiting, 
as all of these items are included in the 
outlet units. 


The Height Factor 


The height at which material is in- 
stalled has an important bearing upon 
the labor involved. The - standard 
units in Tables III and IV are based 
upon normal working conditions and a 
working height of not over 12 ft. above 
the floor line. There actually is a 
negligible difference, however, between 
working heights of 8 or 10 feet as 

[Continued on page 173] 





block., Above these sizes it is ad- ROLLING WORKSHOP on this scaffold cuts “ground” man’s non-produc- 


vantageous to use hydraulic tools.. The  -. tive labor to a minimum—an important factor in figuring scaffold work 
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NECA to Meet in French Lic 


Annual conference sessions scheduled October 1 to 5. Cooperation for 


1945 work to be major theme. 


Speakers to include leaders from all 


branches of the electrical industry. Postwar plans to be discussed. 


meet in French Lick, Indiana, October 1 to 5. Theme 

of the meeting program will be “1945 work” and 
speakers will discuss the efforts of all branches of the 
electrical industry toward increasing business oppor- 
tunities for all in the year ahead. 

The full convention schedule will cover eight days 
although the Annual Meeting will occupy only four days 
from Monday through Thursday. Board of Governors 
and committee sessions will precede and follow the gen- 
eral sessions, 

The program puaitile is as follows: 

Sept. 30, Saturday, Meeting of present Executive 
Committee 

Oct. 1, Sunday, Meeting of new Board of Governors 

Oct. 2, Monday, Morning Program Session 

Oct. 3, Tuesday, Morning Program Session 

Oct. 4, Wednesday, Morning Program Session 

Oct. 5, Thursday, Morning Business Session and 
Election 

Oct. 6, Friday, Board of Governors Meeting 

“ha 7, Saturday, Meeting of Administrative Com- 
mittee 


[= National Electrical Contractors Association will 
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This year the National Electrical Contractors Associa: 
tion returns to its former practice of holding its business 


_ meetings in the morning on an extended schedule with 


afternoons free for recreation and relaxation. The 
French Lick Springs Hotel in the Indiana foothills was 
selected as the meeting place because of its excellent 
convention facilities combined with unrivaled oppor- 
tunities for rest and relaxation. There are complete 
facilities for vacation pleasures including an 18-hole 
golf course and a stable of fine saddle horses. French 
Lick Springs is located in Southern Indiana, 58 miles 
northwest of Louisville, 110 miles south of Indianapolis 
and 153 miles southwest of Chicago. 

Transportation should be arranged i in advance. There 
is direct overnight pullman service daily between Chi- 
cago and French Lick over the Monon Railroad. From 
the East, the Baltimore and Ohio Railroad furnishes 
the best transportation via Cincinnati to Mitchell, Indiana 
with regular bus connection or hotel taxi service over 
the 22 miles from Mitchell to French Lick. From the 
West, connection may be made at St. Louis for the 
B. & O. to Mitchell. There are also three Greyhound 
buses daily from Louisville. 4 
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Chart A 
TROUBLE SHOOTING 





























Trouble Possible Cause 





Lamps fail to burn, even dimly | Primary oil switch may not be on. 
+ US Pilot circuit may be faulted. 
Time clock may have failed. 
Operating mechanism of primary oil switch 
may be out of order. 
Primary fuse cutout may have dropped out. 
Primary lead may be open. 





Lamps burn, but dimly Regulator may be overloaded. 

Secondary connection may be poor. 

Poor cable insulation may cause leakage to 
ground. 

Regulator moving mechanism may be out of 
order. 





Lamps burn at normal brilliancy| Film cutout may have partially failed. 
except ‘one or two which burn| Voltage may be leaking to ground. 
dimly There may be a breakdown in the isolating 
transformer. 
Lamp may not be correct size. 
Lamp may be near the end of its life. 





Film cutout fails but lamp is not} Improper cutout may have been used. 
burned out Abnormal line surges may have occurred. 
Lamp may be loose in socket. 





If water gets into fixture Bracket threads may not be properly red 
leaded. 
Joints may not be properly gasketed. 





Abnormal breakage of glassware| Fixture may be over-lamped. 

Holder may not accommodate glassware 
properly. 

Glassware may not be for that particular 
fixture. 

External vibration may be abnormal. 

Damage may be due to external causes 
beyond control. 





Sockets and receptacles are) Connections may not be tight. 

burned and pitted Cutout may not break down completely. 
Voltage may leak across socket. 
Socket may not fit receptacle properly. 
Lamp may not make contact in socket. 





Abnormal deterioration of metal| Atmosphere may contain gases or vapors 
parts that attack metals. 
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for series, lighting are designed to 

give many years of dependable 
service when properly operated and 
systematically maintained. A _ better 
understanding of the purpose and per- 
formance of the elements that comprise 
the system make both of these func- 
tions easier. 


J ir sei G equipment and apparatus 


Series Circuits 


A series circuit differs from the com- 


mon multiple circuit in that the lamps 
are connected in series with a single 
wire. Whereas in a multiple circuit 
the lamps are connected between two 
conductors. Another major difference 
between series circuits and multiple 
circuits is the voltage. In a series cir- 
cuit the voltage across a single lamp is 
very low, but the load circuit voltage 
is equal to the sum of the voltage 
of all lamps in the.circuit (single lamp 
voltage times number of lamps). For 
example, a 6,000 lumen 6.6 ampere 
series lamp is rated at 49.9 volts. If 
the circuit contains 60 lamps, then 
the load voltage is 49.9 times 60, or 
2,994 volts. To this must be added 
certain losses. The regulator loss 
(Table A) is on the order of 5 to 10 
percent and the line Joss on the order of 
6 to 7 percent. The load voltage is 
therefore increased 5 percent of 2,994 
and 7 percent of 2,994 or 360 volts. 
This brings the supply voltage to 3,354 
volts. 

Due to the internal reactance in 4 
regulator the open circuit voltage will 
be on the order of 25 percent more than 
the normal secondary load voltage. 
Therefore the “live” metal parts of a 
fixture are insulated to withstand this 
condition. This is termed “flashover” 
or “creepage”, 


Constant Current Regulators 


Regulators are used to maintain a 
constant current on a series lighting 
circuit under all conditions of load. 
Constant current is maintained by auto- 








QUIDOOR SERIES) 


Industrial protective lighting and airport systems are growing uses for the series lighting 
circuit. This article discusses the circuit, its apparatus and its care and maintenance, 
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aratus matically varying the air gap between 
ned to the primary and secondary coils. The 
ndable secondary coil is mounted on a lever 
1 and arrangement so it will move up and 
better down to adjust current to load condi- 
d per- tions. Outdoor regulators are similar 
nprise in appearance to conventional distribu- 
fune- tion transformers and- are usually 
mounted on poles near the lighting cir- 
cuits which they energize. They should 
always be properly protected. Relays 
caite are essential for disconnecting the pri- FIG. 1 Constant current regulator 
lamb mary should an open circuit fault occur with eae deeicice 8 bs Bie a = 
sinale onthe secondary. Lightning arresters, poten lipingss 4 
rcut and primary cutouts are always a good 
. tivo investment. Construction of a regu- pais: oleae , a 
rence lator ‘of illustrated in Fig. 1 and the tors are canieped wtih tails an- 
sItiple electrical characteristics of a pole type péeltere conndeled in tha ot 
oak regulator are shown in Table A. circuit. 
mp is 
oltage 
oltage Table A 
l 
aa TYPICAL CHARACTERISTICS OF STANDARD CONSTANT CURRENT REGULATOR 
Ree: ‘ Primary Power 
tr ae” pe Kea, Sarr” Second: gsticieney Factor ve 
| ins Ga Y ae: oR ae % Full = % % Y 
hes Rew Sli ‘Si Si il ine 8 Veltese Voltage tov" Me ‘aaa saad Load Load Load Load 
, OF 
added 6.6-Ampere Secondary, 60 Cycles, Primary 2400 Volts (With 2160-Volt Tap) 
loss 2 34 300 550 1.24 2.98 430 303 89.4 863 807 678 75 56 38 20 
to 10 3 34 8335 585 1.82 437 660 455 91.6 89.1 846 73.2 75 56 38 20 
ler of 5 34 370 620 2.98 7.15 1080 758 93.2 91.2 87.2 177.3 75 56 38 20 : 
ge is : 
2,994 HH A AAS 745 442 106 1600 1135 942 922 888 79.8 75 pe - = 
olts 10 ay 4715 775 5.87 141 2090 1515 94.7 93.1 90.0 81.8 75 
+354 15 51 560 940 8.75 21.0 3090 2270 95.4 939 91.3 83.9 75 56 38 20 
20 51 620 1000 11.6 27.8 4090 3030 95.8 946 921. 85.5 75 56 38 20 
in a 25 74 825 1380 144 346 5110 3790 963 95.2 93.0 86.9 75 56 38 20 
will 30 74 875 1430 17.3 41.5 6130 4550 96.5 95.4 93.3 87.3 75 56 38 20 
bese 20-Ampere Secondary, 60 Cycles, Primary 2400 Volts (With 2160-Volt Tap) 
tage. 
2 34 300 550 1.24 298 142 100 89.4 86.3 80.7 67.8 175 56 38 20 
| as 3 34 335 «#4585 182 437 218 150 916 89.1 846 73.2 75 56 38 20 
. 5 34 370 620 2.98 7.15 356 250 932 91.2 87.2 77.3 75 56 38 20 
ve 
-% 41 445 1745 442 106 5298 375 942 922 888 79.8 75 56 38 20 
10 41 475 775 5.87 14.1 690 500 94.7 93.1 900 81.8 75 56 38 20 
15 51 560 940 8.75 21.0 1020 750 95.4 93.9 91.3 83.9 a; 38 20 
ene 56.38 (80 
: 20 51 620 1000 11.6 27.8 1350 1000 958 946 921 85.5 75 
— 2 74 895 1380 144 346 1690 1250 96.3 95.2 93.0 86.9 75 56 38 20 
load. 30, 74 «86875 «41430 17.3 41.5 2020 1500 96.5 95.4 93.3 87.3 75 56 38 20 
auto- ; 
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Current Regulators primary oil switch is placed’ in a pre- A film cutout is the “fuse” of jehtin 
High-power-factor regulators are es- ceding Series ‘CINCY 80 that by con- cries circuit. It is mounted in the 4 
sentially the same as standard regulat- trolling ape ies nage CUCER & number of socket and is parallel with the lamp, ; 1, C 
ors except they are equipped with additional circuits may be energized. The rating of the cutout depends upon mg s 
built-in capacitors for primary power- Group Series Circuits the lamp used. Its rating for minimum as 

factor correction. This type is recom- breakdown is always in excess of the ’ 
mended on installations where it is On a series system it may be desir- operating voltage of the lamp. § If lan 
desirable to maintain a high power- able to keep the voltage down on a_ as long as the lamp burns the cutout ip 
factor load and minimum kva. on the’ portion of the circuit, such as on a_ acts as an insulator between the socket et 
primary line. (Fig.2) Electrical char- bridge. This can be done by the use prongs. But when the filament of the 3. | 
acteristics of a high-power factor con- of a group series transformer which lamp fails there is an open circuit on prope i 
stant current regulator are shown in will isolate that portion of the circuit the secondary of the regulator, anda po 2 
Table B. and give low open secondary voltage _ rise in voltage. If the circuit remained "i 
on the group series transformer (Cir- open the maximum voltage reached va 
Regulater Load cuit diagram shown in Fig. 6). would be the open circuit voltage of at 
A small overload does not injure a  j.olating Current Transfo iidisen the regulator in use. ge the film socket 
regulator. However, full light output cutout serves to restore the citcm fhilure 
from the lamps will not be obtained Where it is desirable to keep the fter lamp failure by short circuiting 5. R 
if the regulator is loaded beyond its voltage down on individual lamps on a the prongs of the socket. Therefore as: ha 
rated capacity. The moving coil will series circuit, an isolating transformer the film cutout is a small but VEY ET sockets 
try to adjust for overload and as the is used. This usually is designed for weet cin of a ae cracket 
result the two coils will be together, individual lamp operation and must should operate in two to three cycles J 6. C 
having reached the limits of their travel have a rating equal to the lamp rating after the lamp filament os thas quire 1 
and the current on the secondary will with which it is to be used. edema | high voltage rise on sional 
begin to drop. As a result the lamps circuit. Its op — “4 the revene is pro 
will be dim. Table C gives the num- Series Multiple Circuits of a fuse. That is, it limits the voltage da ove 
ber of lamps recommended for a given ; (not current), breaks down and be- 7A 
size regulator. It is sometimes desirable to operate comes a conductor of electricity when should 
a multiple lamp, such as a floodlight its breakdown voltage is applied. if 
Control or a warning light, from a series cir- The film cutout should, when broken ph 
cuit. This is done by use of a series- down, make a solid connection with no will sh 
It is desirable to use primary control to-multiple transformer. Due to the arcing. If there is arcing much dam- om 
on constant current regulators so the power factor of this type of transformer age can be caused. Arcing results in o b 
unit will not be on the line when the it is not desirable to operate a number heating which in time burns up the Ae 
lights are off. The control should be of such transformers on a series circuit. socket and receptacle. It also causes 
° ° ° ° ° ° ° ° Ee cent re 
in the form of an oil switch either Before adding to a given circuit the radio interference. 8 U; 
manually operated, remote controlled primary input of the series multiple . P tested § 
by a pilot circuit, or automatically transformer should be checked with the ype rey thane . ak | 
controlled by a time clock. Fig. 3, manufacturer and a check of the pres- ee ee enya weak pi 
shows a series circuit remote controlled ent loading on the regulator to deter- A program of complete inspection = 
by a pilot circuit. Fig. 4,a time clock mine if additional load can be added and systematic maintenance provides em 
control, and Fig. 5 cascaded series to the circuit. better performance and greater eff- _— 
Table B 
TYPICAL CHARACTERISTICS OF HIGH POWER-FACTOR CONSTANT 
CURRENT REGULATORS 
6.6-Ampere Secondary, 60 Cycles, Primary 2400 Volts (With 2160-Volt Tap) 
eg — Approx. Second- Normal (C) Primary Power 
Lbs. Ea. eae) i, — Efficiency actor m ' 
‘Ae St oe ‘oe Te et Sea OA 
2 38 375 660 O94 2.26 430 303 894 863 80.7: 678 99 98 90 2 
3 38 410 695 1.38 3.31 660 455 916 89.1 846 732 99 98 90 3 
5 38 445 730 296 5.41 1080 758 932 91.2 87.2 773 9 98 90 . 
7-% 47 545 895 3.36 8.05 1600 1135 942 922 888 79.8 99 98 90 7.5 
10 47 580 930 4.44 10.65 2090 1515 94.7 93.1 90.0 818 99 98 90 10 
15 59 660 1100 6.63 15.90 3090 2270 954 939 91.3 839 99 98 90 - 
20 56 760 1180 8.80 21.10 4090 3030 95.8 946 921 855 99° 98 90 20 
25 82 1030 1645 10.90 26.20 5110 3790 96.3 95.2 930 869 99 98 90 25 
1075 1675 13.10 31.40 6130 4550 965 95.4 93.3 87.3 99 98 90 3 
eeneien een 
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ciency at lower operating cost and 
simultaneously increases normal life of 


fighting equipment. It should include: 


1, Clean glassware on regular clean- 


ing schedule. 


Dirty glassware will 


reduce light output 40 to 60 percent. 

2. Replace lamps on regular schedule. 
If lamps are allowed to remain in 
grvice until they fail, the. light output 
may drop 50 percent of its initial rating. 

3, Paint all exposed metal surfaces 
properly. This applies particularly to 
poles, brackets and luminaires. 

4. Check electrical parts of lumi- 
naires periodically. Loose connections 
cause heating and burning of the cur- 


rent-carrying 


parts. 


In time, loose 


socket connections may cause complete 
failure of the socket and receptacle. 

5. Replace immediately such parts 
as: hard or broken gaskets, burned 
sockets, worn or bad lead wire and 


cracked globes. 


6. Constant current regulators re- 


quire very little attention. 


An occa- 


sional check to see that the oil level 
is proper and that the regulator is 


not overloaded is advisable. 


7.A check of secondary current 
should be made from time to time to 
see if proper current is being delivered 
. A slight overcurrent 
will shorten their life. For example 1 
percent overcurrent may reduce lamp 
life by 20 to 25 percent and 2 percent 
overcurrent may result in 35 to 40 per- 
cent reduction in life. 

8. Underground cable should be 
tested for resistance to ground, and any 
weak points repaired before actual fail- 
If complete breakdown 
happens an entire section of cable may 


to the lamps 


ure occurs. 


be ruined, 








9. Good maintenance will correct 
trouble before it develops. It is good 
insurance against costly breakdowns. 
Trouble shooting suggestions appear 
in Chart A. The best way to avoid 
trouble is to correct it before it occurs. 


FIGS. 3, 4, 5, and 6. Types of series 
lighting circuits (see text) and con- 


Above 


trol methods. 
























Table C 


LAMP CAPACITIES OF POLE OR SUBWAY-TYPE REGULATORS 


Straight Series with Film Cutout 


(6.6 or 20 Ampere-60 Cycle Only) 
NUMBER OF LAMPS 


With Isolating Current Transformer 








2 28 
43 


216 
288 
360 


432 











: eS 
18 12 





5 72 30 20 
7.5 108 45 30 
144 60 40 





90 60 
120 80 
150 100 


180 120 












66 











6 3 
5 


9 





3 #9 
12 
16 


20 
28 
41 
55 
69 


83 











25 
34 
42 


50 








10 .7 5 3 2 
wo ww 7 4 3 


24 
32 


2 1 
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‘- 3 33 BS 17 7 5 
9 5 80 38 26 18 11 7 
11 107 51 35 2 15 10 




















16 10 160 76 52 37 23 15 
22 13 215 102 70 50 30 20 
28 268 127 87 62 38 25 





34 21 322 152 104 74 46 30 








10 
12 
16 


20 


7 
11 


18 
27 
37 


55 
74 
92 


110: 





With Auto-Transformer 


5 
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13 8 
19 12 
26 16 





39 
52 
65 


78 





24 
32 
49 


48 














3 2 
8 3 


5 
8 
11 


16 
22 
27 


32 


6.6 Ampere 20 Ampere 6.6 Amp. 15A. 20 Ampere 15A. ; 20 Ampere 
D 1000 2500 4000 6000 6000 10000 15000 25000 1000 2500 4000 6000 10000 15000.25000 4000 6000 10000 15000 25000 
Rating Lu- Lue Lu- Lu- Lue Lu- Lu- Lu- Lu- Lu- Lu- Lu- Lu- Lu- Lu- Lu- Lu- Lu- Lu- u- 
KW men men men men men men men men men men men men men men men men men men men men 





10 
16 
20 





































POWER UNIT for the rehabilitated 
elevator consists of a 3 hp., 1150 
rpm., 3-phase, 220-volt motor which 
drives the old rope wheel through a 
jack-shaft and V-belt arrangement. 
Note the brake release solenoid (top, 
left) which releases the mechanical 
brake through a lever-arm attachment. 


armed services left the small food 

processing plants in San Antonio, 
Texas, in somewhat of a spot. With 
production demands at a peak-and no 
one to tug at the ropes of, their hand 
operated elevators, their materials han- 
dling problem became acute. Elevator 
companies, who could offer no help 
because of difficulty in obtaining equip- 
ment and the backlog of government 
orders, suggested the plants contact the 
Loyd Electric Co., enterprising elec- 


[je of unskilled manpower to the 





e 


How a San 


Antonio motor 


shop solved the materials 


handling manpower prob- 


lem in smal] food pro. 


cessing plants 


by sup- 


planting old elevator 
hand ropes with V-belt 
electric motor drives, 








trical contracting and motor service 
organization in San Antonio. 

They followed this advice and se- 
cured the relief they were seeking. 
Now, thanks to the engineering astute- 
ness of A. C. Loyd, professional engi- 
neer and partner in the company, some 
30 food processing plants are moving 
more material than ever before with 
less manpower. And what’s more, they 
are saving from one to eight dollars 
per day in materials handling costs— 
depending upon how frequently their 





A. C. LOYD whose hobby of “design. 


ing things” 
drives pulled 


and_ electrifying hand 


many San Antonio in- 


dustrials out of a tough spot when the 
manpower shortage became acute. 


elevators are in use, the load per trip, 
and the number of men formerly needed 


to operate the 


old rope drive. 


Loyd’s answer to the problem was 
—“utilize the existing elevator equip- 
ment but discard the old hand rope 
and install an electric motor V-belt 
drive. Let electric power do what the 
brawn and sweat of man formerly did.” 

A typical example of a-Loyd “ele- 
vator motorization project” is that im 
the plant of the Texas Vegetable Oil 
Company at San Antonio, where he 
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New Motorized Drive on 
Suspended Platform 


Motor—3hp., 1150 c p.m. 


18-inch twin sheave 





Existing Elevator Hoisting Equipment — 


—3-inch twin sheave with 2 size A V-belts 


-9-inch single sheave with one size "C” V-belt 
—S-ft. wheel with rope groove and 1/2-inch brake flange 
©-Solenoid release for spring type mechanical brake motor 
and jack shaft on slide rails for easy belt adjustment 








‘\.. Bridge drive shaft 
“geared to track 


-be/t sheave welded 
with spacers to 


chain operation 
x 
Chain rernoved 


from existing 
hand wheel 


Bridge Drive 





Hoist Drive 


...Chain rernoved from 
existing hand wheel 


s---start, reverse, 


Hoist motor with reversing 
switch V-belt crive- 
rnounted on platform 

on tep of hoist 


Control button-~ 


stop on drop extension 











PLAN VIEW of pulley arrangement for new motorized drive 
showing the combination of new and existing equipment that 
FM. 


now comprises the elevator mec 


58 


crane and hoist with V-belt. 


DIAGRAMMATIC SKETCH showing how the Lord 
Electric Company motorized a hand operated bridge 
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HAND ELEVATORS 


efiected an $8 per day saving in han- 
ding materials. Here a 3 hp., 1150 
rpm., 3-phase, 220-volt, motor is 
mounted on a ceiling suspended plat- 
form and V-belt connected through a 
jack-shaft to the 5-ft. diameter rope 
drive wheel on the existing elevator 
hoisting mechanism (see attendant dia- 
gram). Two size “A” Gates V-belts 
on a 3-inch motor sheave drives an 
18-inch twin sheave on the jack-shaft. 
Coupled to the jack-shaft is a 9-inch 
single sheave equipped with one size 
“C” V-belt which drives the 5-ft. diam- 
eter elevator wheel—the V-belt nest- 
ing in the old hand rope groove. 

- Finger-tip control is provided by 
start and reverse “hold-in” type push- 
buttons—one on the elevator cage and 
one at each service level such as base- 
ment, first and second floors. This 
type of control provides added safety 
since a release of finger pressure 
breaks the circuit, kicks out the revers- 
ing magnetic switch at the motor and 
stops the elevator. Limit switches 
at the lower and upper levels control 
the travel of the cage at these points. 


Braking 


The braking mechanism consists of 
a mechanical brake with a solenoid re- 
lease. A 14-in. by *-in. metal brake 
band lined with truck type asbestos 
brake lining encircles the upper half 
of the brake flange on the old rope 
wheel. Permanently anchored at one 
side, this band terminates on the other 
side with double springs which provide 
the braking tension. Each spring is 
capable of braking the elevator itselfi— 
the double units being a precaution 
against one spring becoming weak. 
The solenoid, connected across the 
two protected legs of the motor circuit, 
teleases the brake when the motor 
slarts. If, for any reason, the current 
fails the solenoid drops out and the 
springs set the brake. Inability to ob- 

i Solenoids did not stymie the Loyd 
organization. They utilized the sole- 
Mid from an “old 50-hp. automatic 
tompensator and fashioned the fulcrum 
of the operating lever arm from an 
ld ceiling fan hanger. 

When changing over elevator drives 
ofthis type, Mr. Loyd keeps a sharp 
‘ye for safety features—making cer- 
fain that the gears, cylindrical drum 








V-BELT TAKES OVER, replacing the old hand rope that formerly turned © 
this 5-ft. elevator drive wheel. V-belt nestles in old rope groove. Note 
spring attachment to wheel brake and lever arm to solenoid release. 





JACK-SHAFT required to obtain the proper rpm. of the rope wheel is 

- mounted on I-beam supports on the motor platform. Shaft contains an 
18-inch twin-groove sheave connected to a 3-inch motor sheave and a 
9-inch single groove sheave which drives the old rope wheel. 


with its dual hoist cables, and counter- 
weight cables are in A-1 condition. 
Safety gates must be in working order 
before he leaves the job. 

There is a considerable amount of 
engineering involved in a changeover 
of this type. It’s not simply a ques- 
tion of hooking a. motor and some 
V-belts to.the hoist mechanism, Fac- 
tors that must be considered in the 
calculations include (1) the distance 
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the load must be lifted, (2) the maxi- 
mum load per trip, (3) the weight 
of the cages—in most cases balanced 
by counterweights, and (4) the speed 
with which the cages should be lifted. 

By counting the rpm. of the rope 
wheel (as men operate the elevator at 
their maximum speed, and then adding 
a little; and by knowing the speed of 
the motor to be installed, the diameters 


[Continued on page 172] 
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Voltage Improvement 
Methods 


HEN we say the voltage in an 
industrial plant is “poor” we may 
be implying any one of four con- 
ditions : 
1. A low-voltage level. 


2. A high-voltage level, particularly 


at light load. 

3. A variation in power supply. 

4+. Lighting flicker. 

in considering these four conditions, 
this article will discuss only the volt- 
age improvement of a single feeder 
circuit rather than that of the overall 
industrial plant system. Table I sum- 
marizes the causes and corrections for 
various voltage conditions. Fig. 1 
shows schematic diagrams of corrective 
arrangements. 


Low-Voltage Level 


What is the cause of low voltage? 
One of the most common causes is in- 
correct setting of the transformer taps. 
This is especially true in industrial 
plants associated with the war effort 
where the electrical load has increased 
considerably. An increased drop of 
three to five percent through trans- 
former banks as a result of increased 
loading is not uncommon. The usual 
tap range on a power transformer is 10 


SPOT WELDER rated 190 kva. is equipped with thyratron 
phase control, sequence control, and series capacitor for 


power-factor improvement. 
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Various corrective measures can be 
plied to remedy any poor voltage 


easily ap- 
condition 


existing in industrial plants. 


By W. C. Bloomquist 


Industrial Engineering Division 
General Electric Company, Schenectady 


percent in either four 24 percent or two 
5 percent steps, and it may be possible 
to increase the voltage level by chang- 
ing to a lower high-voltage tap setting. 

The voltage level may also be raised 
by a voltage regulator or autotrans- 
former. The autotransformer costs 
less but the regulator is preferred be- 
cause of the operating benefits asso- 
ciated with a variable regulating device, 
particularly when such a device can 
be controlled automatically. 

Another cause of low voltage is ex- 
cessive feeder voltage drop, which is 
usually due to the high impedance of 


SERIES CAPACITORS 


the circuit rather than to the magnitude 
of the load or to poor power factor, 
When the circuit resistance, reactance, 
load, and load power factor are known, 
it is easy to predict the voltage change 
caused by a change in the circuit or 
load. However, it isn’t necessary to 
know actual values to make general 
predictions. For example, if we have 
a load with a low power factor carried 
over a circuit consisting of a three 
conductor cable of small wire siz 
(high resistance and low reactance), 
we can immediately predict that im 
proving the load power factor will re 


AIR-COOLED automatic voltage regulators, 12 kva, 1 
volts, in lighting circuits in plant of the Hanes Hosiery M 
Co., in Winston-Salem, N. C. 
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Voltage Correction For : 
Typical Feeder Circuits _ 





















































































sult in only a small reduction in the 
voltage drop. If, however, the circuit 
consists of heavy conductors (low re- 
sistance) spaced far apart (high re- 
actance), we would expect that improv- 
ing the load power factor would result 
in a substantial reduction in voltage 
drop. Why? Because the voltage drop 
man a.c. circuit is made up of the 
drop in the circuit resistance and the 
reactance. This latter drop is caused 
by the reactive current which is deter- 
mined by the power factor of the load. 
The higher the power factor, the lower 
the reactive drop and, where the circuit 
reactance is high compared with the 
Tesistance, the reactive voltage drop 


. High feeder | Normal 


drop. 


drop. 


are on) 












Good 











HOW TO IMPROVE VOLTAGE CONDITIONS 
LOW VOLTAGE 


Feeder 
Voltage Circuit Power See 
Condition Loading Factor Correct by means of Fig. 1 
1. Low Normal Good _|_Transformer tap setting (A) 
Voltage regulator (B) 


Autotransformer 


Voltage regulator 
Parallel circuit 
Autotransformer 


(D) 


. High feeder | Normal Low Shunt capacitors (E) 
rep. Voltage regulator (B) 
4. High feeder | Overload | Low Shunt capacitors (E) 


Shunt capacitor and voltage 
regulator , 


VOLTAGE 


1. Normal Normal | ...... Voltage regulator (B) 
drop. Transformer tap setting (A) 
2. Normal No load | ...... Voltage regulator (B) 
drop. Transformer tap setting (A) 
3. Voltage “Noload” | Leading} Automatic switching of capaci-| (G) 
rise (Except shunt/|at no load| tors 
capacitors Voltage regulator (if no penalty 


clause for leading power factor) 














VARIABLE SUPPLY VOLTAGE 
(Voltage regulator is only practical solution) 





Load Causing 
Flicker 


1. Resistance welders 
spot or seam. 


2. Flash, resistance 
welders. 


3. Motor loads, such 
as: Sawmills, Rubber 
mills, Grinders. 





4. Arc furnaces. 





LIGHTING FLICKER 
Correct by means of Fist 

Series capacitor with welder to reduce demand} (1) 
by power-factor correction 
Series capacitor in line to neutralize system 
reactance " (J) 
Separate welder supply circuit (K) 
MG Set for lighting circuit (L) 
Separate welder supply circuit (K) 
MG Set for lighting circuit (L) 
Series capacitor in line to neutralize system 
reactance ; (J) 
Separate motor supply circuit (K) 
MG Set for lighting circuit (L) 
Same as for (motors) 











decreases faster than the line current, 
so the net result is a decrease in volt- 
age drop. 

The voltage drop in feeder circuits of 
plants using the load-center principle 
of distribution is small—only a few 
percent—because of the short feeder 
runs, small blocks of power per cir- 
cuit, and the use of three-conductor 
cables. In contrast, the feeder drop 
is apt to be high in plants employing 
the old method of distribution where 
large blocks of power are transmitted 
long distances at low voltage via bus 
run systems in which for mechanical 
or structural reasons, the bars, tubes, 
or conductors are spaced far apart. 
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Table | 





When the feeder voltage drop is high 
and is due to the high reactance of 
the circuit and the low power factor 
of the load, shunt capacitors may be 


_used to improve the voltage level as 


well as to improve the power factor. 
Take, for example, the case of a 400-ft. 
three-phase circuit of 500-MCM con- 
ductors spaced on 10-inch centers and 
a load of 800 amps. at 70 percent power 
factor. Under these conditions, the 
voltage drop is approximately 42 volts. 
If shunt capacitors are applied to im- 
prove the power factor from 70 to 95 
percent, the voltage drop is approxi- 


_mately 20 volts, making an improve- 


ment of 22 volts. Although the volt- 


61 

































age level is improved with shunt capac- 
itors the difference in the feeder volt- 
age between the full-load and no-load 
conditions is approximately the same 
as it was before the shunt capacitors 
were added, the result may be that the 
voltage at no-load will be too high. 

The use of shunt capacitors for 
power factor improvement also offers 
other benefits, such as: reduced feeder 
losses ; release of system capacity; and, 
in many cases a substantial saving in 
the power bill. 

The voltage drop in a feeder circuit 
can be decreased by adding new cir- 
cuits in parallel, but generally this is 
not economical. 


High-Voltage Level 


A high-voltage level under normal 
load conditions is generally caused by 
the high-voltage of the incoming supply 
and must be corrected by reducing this 
voltage either by adjusting transformer 
taps or by using a voltage regulator or 
a step-down autotransformer. 

If the high-voltage is at no-load and 
is associated with a circuit having a 
large block of shunt capacitors, it will 
help to switch the capacitors automatic- 
ally in several blocks or steps. For 
example, a suitable control can be used 
to remove automatically. one block of 
capacitors at a time as the load de- 
creases or as the voltage increases. 
Therefore, at light-load conditions only 
a portion of the capacitors may be 
“on” and the voltage rise will be small. 

By voltage variation is meant the 
normal change in system voltage dur- 
ing the day due to variations in the 
incoming supply or changes in the 
voltage of the plant feeder circuit 
caused by load changes. In both 
cases, the only solution is an automatic 
voltage regulator. 

A typical installation of an automatic 
voltage regulator for a single-phase 
lighting circuit is here shown. 
This regulator furnishes constant volt- 
age to the lights regardless of varia- 
tions in the voltage feeding this circuit. 

Where it is desired to obtain con- 
stant voltage from a variable source 
and extreme accuracy and speed of 
response are important, another form 
of regulator—often called a voltage 
stabilizer—is used. This regulator has 
no moving parts, so is inherently fast 
in operation. 

Flicker problems are associated with 
intermittent, fluctuating, or suddenly 
applied loads, such as seam or spot 
welders or fluctuating motor loads of 
rubber mills, sawmills, or heavy grind- 
ers. In all of these cases, it is not only 
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the magnitude of voltage dips but also 
their frequency that determines whether 
or not the flicker is objectionable to 
workers. Extensive tests show that, 
with a frequency of 2 to 10 cycles per 
second (common for seam welders), 
voltage variations as low as half a volt 
(115-volt reference) are objectionable. 

It is difficult to maintain a low volt- 
age drop on welder circuits without 
some corrective means because the 
maximum kva. demand of the welder 
is high—up to five times its normal 
rating—and the power factor is low. 
Voltage improvement is obtained either 
by reducing the kva. demand or by 
reducing the circuit impedance—both 
methods using series capacitor equip- 
ment. Series capacitors used in con- 
junction with individual welders have 
the added advantage of reducing the 
kva. demand, which might be a factor 
in reducing the power bill. When 
there are many welders on a single 
circuit, a line-connected series capaci- 





VOLTAGE STABILIZER rated 500 kva. 
provides practically instantaneous volt- 
age correction and is without moving 


parts. 


tor is economically desirable. A typical 
series capacitor equipment for use with 
resistance welders is shown. 

In motor applications, a series ca- 
pacitor connected in the line is used 
to reduce the voltage drop by neutraliz- 
ing the circuit reactance. In order to 
be effective, a line-connected series 
capacitor must be connected ahead of 
the point of flicker as shown in Fig. 
1-J. 

Another solution for flicker problems 
is a separate transformer supply. circuit 
for the flicker-producing load and con- 
nected ahead of the lighting load. Also, 
in some cases, a motor-generator set 
is used for the lighting load alone. 


Voltage Regulator Equipments 


Since the voltage regulator has such 
a wide field of application, a_ brief 
description of the most common types 
applicable to industrial plants is 
included. 
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Regulators are available in many 
standard sizes for power and lighting 
circuits of standard voltage ratings, 
They are available with a standard 
voltage range of +10 percent jor 
single-phase or three-phase Circuits, 
for indoor or, outdoor use, in dry-type 
or liquid-cooled designs, and for auto. 
matic or manual control. Most regy. 
lators are arranged for automatic oper. 
ation.: The more common types of 
regulators are: 


Induction Regulator—This type oper. 
ates as a variable autotransformer, 
with a shunt winding on the rotor and 
a series winding on the stator.. Vary. 
ing the position of the rotor with 
respect to the stator causes a variation 
of voltage in the series winding that 
will change the output voltage gradu. 
ally and smoothly. 


The induction regulator is the most : 


commonly used type in _ industrial 
plants, with the majority applied on 
low-voltage circuits, particularly light- 
ing feeders. The regulators are com- 
pact, self-contained, usually air-cooled, 
quiet in operation, neat in appearanee, 
and easily installed. 

Several different types of air-cooled 
dry-type induction regulators for low- 
voltage circuits are shown. Larger 
sizes and ratings for use on power 
circuits from 2,400 to 4,800 volts are 
also available, cooled with either oil 
or a non-inflammable liquid such as 
Pyranol. 


Step Regulators—This is a_ trans 
former with a number of taps brought 
out to an automatic tap-changing de- 
vice. The voltage is changed in small 
incremental steps, hence the name step 
regulator. This type is used for power 
circuits, such as main transformer 
banks or heavily loaded feeders, and is 
especially suited for circuits from 2,400 
to 69,000 volts such as encountered om 
an incoming line circuit. 


V oltage Stabilizer—The voltage stabil 
izer is a special form of regulator 
without moving parts; its operation 
is dependent upon static devices@ 
reactor and capacitor combinatiol 
The voltage stabilizer provides prat 
tically instantaneous correction of a 
voltage condition due either to 4 
varying imput voltage or a variation 
in the magnitude of the load. It 
is limited to voltages up to 600 volts 
and to sizes up to 5 kva., single plas 


Conclusion 


An automatic voltage regulator 3S 
usually the most satisfactory means 
[Continued on page 164] 
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Windings In 
CHINESE 


Behind the battle lines in war-torn 
China a courageous people carry on. 
Their electrical industry, geared to 
war needs, works with apparatus and 
materials identical to our own. These 
photos, from the Chinese News Serv- 
ice, are a glimpse of how modern 
China handles motor winding jobs. 
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GENERATOR SHOPS of the 
battery factory of the Central 
Electric Works near Kweilin. 
The signs are shop slogans. They 
say “Obey discipline”, “Waste 
no time”’, “Save equipment and 
material”, “Follow Instructions”’, 


“Raise the technical standard.” 


CONNECTING THE stator winding 
of a 250 kva. generator. Hand 
work of Chinese crafismen shows 
characteristic native precision. 


WOMEN WORKERS tap e coils, in- 
stall slot insulation and lay in the 
stator coils. 
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Postwar Design 
Information Needed Now 


A study of building plans now on the 
shelf for postwar construction shows 
evidence of considerable progress in 
almost every branch of construction. 
The war years have been fruitful of 
new materials and methods that will be 
immediately adaptable to building when 
war limitations are removed. 

In lighting, however, there seems to 
be a dearth of courageous design. 
Lighting plans have been left open, 
waiting, we are told, for more informa- 
tion about the types of lamps and fix- 
tures that will become available after 
the war. 

Much of the reluctance to nail down 
final lighting plans is due to some of the 
more imaginative forecasting that is 
rapidly developing into a severe head- 
ache for the whole building industry. 
The dream stuff has been overdone. 
But we have been so accustomed to in- 
dustrial miracles during the war that 
even conservative building men with 
their feet solidly on the ground are in- 
clined to accept some of the more plaus- 
ible imagineering uncritically. 

On the other hand, however, the fix- 
ture manufacturers have shown re- 
straint, unnecessary in many instances, 
in announcing postwar designs or in 
assuring the trade that current designs 
are substantially those which they will 
push after V day. 

In fluorescent lighting especially the 
problem is acute. Much postwar light- 
ing will be built in. It will take space 
and must be considered in structural 
design. Every effort ought to be made 
now to get the fullest possible informa- 
tion out to the trade. 


Veteran 
Reinstatement 


The rules and laws pertaining to 
reinstating returning veterans in their 
old jobs should be carefully studied by 
all business men. The time is not far 
off when substantial numbers of men 
will be released from the armed forces. 
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EDITORIALS W. T. Stuart, Editor 


They will have certain rights and 
privileges that should be thoroughly 
understood if they are going to be ab- 
sorbed smoothly into the economy of 
the community. 

It should be remembered that the 
veteran is entitled by law to reinstate- 
ment in his former position or a posi- 
tion of like seniority, status and pay. 
However, he must be qualified to per- 
form the duties of the position and he 
must make application within 40 days 
after he is relieved from service and 
the employer’s circumstances have not 
so changed as to make it impossible or 
unreasonable to reinstate the veteran. 

A great many returning veterans 
will not want their old jobs back and 
many of the younger men went into 
service directly from school. These 
men will be entitled to aid from the 
Veteran Employment Division of 
USES. And, of those men who have 
received specialized training, some 
will want to follow their special abili- 
ties in civilian life. 

It is the nation’s job to give the 
veteran every help and consideration. 
The whole operation can be expedited 
if there is a thorough knowledge of the 
rules throughout business. 


Ballasts Are 
The Bottleneck 


Through close cooperation with the 
War Production Board and ingenious 
design changes, lighting fixture manu- 
facturers have kept war production 
needs supplied with high quality light- 
ing fixtures under very severe material 
limitation. Much credit is due the 
industry for the way they have main- 
tained high quality standards through 
this era of metal scarcity. 

Limitations on the use of metal in 
lighting fixtures are gradually being 
lifted as supplies become more abun- 
dant and it won’t be long before re- 
strictions can be lifted entirely. But 
even as the way is cleared for more 
metal, the prospects for fluorescent 
lighting ballasts become more critical. 

The ballasts used for hot cathode 
fluorescent lamps and the transformer 
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’ transformiers. 





for cold cathode lamps are made by the 
same manufacturer and use the same 
production facilities as radio and radar 
coils and other transformers for com- 
bat equipment. Heavy military de 
mands have required restriction on the 
production of lighting ballasts and 
This in turn has cur- 
tailed production of lighting fixtures, 
A WPB inventory of ballasts and 
transformers in the hands of manufac. 
turers and wholesalers is now under 
way. 

The availability of fluorescent light- 
ing fixtures is closely geared, therefore, 
to the military scene. Radio and radar 
demands will continue as long as the 
war. It is all the more important there- 
fore that urgent postwar lighting jobs 
be planned now. It will take a long 
time before the supply of lighting fix- 
tures will begin to approximate the 
postwar demand. 


Versatile 
Cathode Ray 


Electronic apparatus in industrial 
use today and its inevitable extension 
postwar into other phases of daily liv- 
ing introduces an instrument hereto- 
fore secluded in the laboratory—the 
cathode ray oscilloscope. In spite of 
its impressive name and the array of 
circuits, tubes and appurtenances with 
which it is usually equipped, it is fun- 
damentally a simple instrument. And 
every man concerned with electrical 
apparatus should become familiar with 
its structure and its use. 

A stream of electrons focussed to 4 
point on a fluorescent target is moved 
across the target by impressing a volt 
age on a set of plates, one set deflects 
horizontally, the other vertically. Es 
sentially it is a voltmeter in which the 
indicating hand has neither weight nor 
inertia and is free to move in two 
rections. 
priately calibrated scales it can be 
to indicate voltage, current, power 
factor, synchronism or any elect 
phenomena that can be rendered a84 
voltage or voltage comparison. . 

In contrast to indicating instruments 
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nowever, the cathode ray can respond 
at very high speeds. Transient phe- 
nomena can be “stopped” for critical 
analysis. Thus in testing electronic 
apparatus, where timing of extremely 
short duration is frequently used, the 
cathode ray is a versatile and, in fact, 
an essential instrument. 

The use of the cathode ray oscillo- 
scope for trouble shooting, testing and 
maintenance of conventional electrical 
apparatus is relatively rare. Wider 
use of the instrument with industrial 
dectronic apparatus will point the way, 
however, to many uses on other elec- 
trical circuits. And the use of the 
oscilloscope may eventually become an 
important part of the know-how of the 
industry. 


Paradoxes At High 
Frequencies 


Is good solid copper carefully 
grounded often used as an insulating 
support?“ Can a piece of rubber or 
plastic be heated by running an elec- 
tri¢ current through it? Can a 
grounded and empty metal tube be 
used to pipe electric currents? 

Anyone who has ever wired a door- 
bell would find these questions so obvi- 
ously opposed to the most elementary 
principles of insulation and conduction 
as to appear ridiculous. Actually, how- 
ever, they are all true. They are, in 
fact, practical and useful methods. used 
with high frequencies. 

When alternating currents are pro- 
duced at many millions of cycles per 
second, high impedance is encountered 
in materials that at lower frequencies 
ate considered excellent conductors. 
The characteristics of insulations 
change too. And the engineer uses 
these and other qualities of high fre- 
quency in putting it to use. 

The first question refers to a method 
of supporting a high frequency line. 
A resonant loop introduces a standing 
wave. The loop is fastened to its sup- 
Port at the null or point of zero voltage. 

€ second question refers to the new 
technique of dielectric heating in which 
high frequency currents flow between 
energized plates. The third question re- 
fers to the wave guide used to conduct 
ultra high frequency energy. A rec- 
fangular tube literally pipes the cur- 
rent flow. 

The rapid development of new tech- 
liques at the higher frequencies will 
inevitably crowd out a lot of our con- 
Ventional concepts of electrical phe- 
nomena. More important, they promise 
fo find their way into everyday uses. 





More and more keeping up with this 
advancing industry demands continu- 
ous education and active interest in 
fields that were unknown frontiers only 
a few years ago. 


Fire Prevention Is 


A Personal Job 


The week of October 8-14 will be ob- 
served as National Fire Prevention 
Week. How important it is that we 
regularly emphasize the hazards of fire 
on a national scale is plainly evident 
from the statistics. 

In 1943, a loss of $25,000 or more 
was involved in. each of 105 fires. The 
largest single loss was over $3,000,000 
in a New Haven fur storage warehouse 
on September 24, 1943 and is believed 
to have started because an unprotected 
drop light came in contact with com- 
bustible material. 

Those 105 fires cost a total of 103 
lines and it is important to note that 
the average number of building fires 
rose 11.3 percent in 1943 and the per 
capita loss increased 30 percent. 

On July 6, 1944 a circus tent burned 
taking 164 lives. That tragedy, ap- 
palling even in the midst of war, with 
its rows of charred little bodies waiting 
for heartbroken families, “will be a 
statistic contributing to the 1944 total 
losses. Of course, such statistics are 
a useful means of getting at fire losses 
objectively, unemotionally and imper- 
sonally. But too often they are a con- 
venient escape for us as individuals 
from thinking of fire prevention as a 
personal matter. 

Fires of electrical origin still con- 
tribute a very large segment to the 
annual fire loss charts. We have built 
up a body of rules and technical skills 
which can give the public sure protec- 
tion. Most electrical fires are a result 
of failure to observe those rules, un- 
skillful or careless use of electric wir- 
ing and apparatus and plain ignorance. 
If we-do nothing more than individu- 
ally and continually foster respect for 


fire prevention rules and intelligent | 


use of electrical equipment, those losses 
can be cut enormously. 


Washington 
Notes 


> With the good news of military vic- 
tories pouring in daily, Washington is 
again seething with prediction of early 
collapse in Germany and a quick job on 
Japan. Enthusiasm is_ restrained, 
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however, by some of the realities of 
manpower scarcity and a serious lag 
in the production of much needed 
equipmerit, large guns and ammuni- 
tion, trucks, big tires and forgings are 
among the critical shortages that offset 
apparent generous surpluses in other 
categories. 


> According to a statement by Chair- 
man McNutt of WMC, it has become 
increasingly difficult to recruit workers 
for vital war jobs, primarily because of 
the not unnatural desire of the worker 
to find employment in activities that 
give promise of some postwar security. 
Yet in late July there was a net short- 
age of 200,000 workers in industries 
and services whose products and work 
are absolutely essential to the con- 
tinued supply of our armed forces. 
And these shortages are in such vital 
industries as construction projects, 
ship repair and foundries. 


> Construction activity during the first 
half of the year showed the first break 
in a long monthly series of decreases 
since August, 1942. A slight upturn 
of three percent which began in April 
was due to mild seasonal increases in 
private construction as public construc- 
tion continued to drop. WPB predicts 
that the trend will turn downward 
again before the end of the year. WPB 
reports the estimated total construction 
exclusive of maintenance and repair 
will amount to $3,550,000,000, of which 
$2,171,000,000 is public and $1,379,- 
000,000 is private. ' : 


> A new regulation that should help the 
critical shortage of fractional horse- 
power motors for replacement and farm 
use has finally been issued by WPB. 
Now all motors obtained with WPB- 
547 ratings can be sold only for re- 
placement or for use by farmers. 
Trouble was that anyone with a high 
priority could lift small motors allotted 
to civilian use, now they are specifically 
earmarked for replacement-use. 


> War housing built since the summer 


_ of 1940 now total over 13 million units. 


Practically all of the publicly financed 
housing now being built will be torn 
down after the war. Urgent war hous- 
ing needs have now been met with the 
exception of a few critical areas, partic- 
ularly on the Pacific Coast. 


> The integral horsepower electric 
motor industry advisory committee has 
recommended that no new motors be 
sent to foreign countries if satis- 
factory surplus motors are available. 
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BRIEF ARTICLES about practical methods of installation and maintaining 
electrical wiring and equipment and up-to-date estimating and office Prac. 
tices. Readers are invited to contribute items from their experience this 


department. 


All articles used will be paid for. 


PRACTICAL METHODS 


PROTECTION AGAINST 
BEACON FAILURE 


CONTROL 





Beacon lights, used as a guide for 
boats in waterways and harbor in- 
stallations have the unhappy faculty 
of burning out at the most inoppor- 
tune time, namely during a storm 
or heavy fog. Beacon failure not 
only endangers ships and personnel, 
but also the life of the electrician 
whose duty it is to take a rowboat 
out to “Aunt Phoebe” (the beacon 
light) and replace the burned-out 
bulb. 

A few stormy trips mothered a 
suggestion by the chief electrician 
at a Coastal Army Post which would 
keep old Phoebe burning until such 
time when bulb replacement would 
be less hazardous. 

A three-wire submarine cable was 
used to supply “Aunt Phoebe” with 


Submarine 
cab/e, SOwatt yy 
me = ae auxiliary 
| beacon 
lamp~" 


250 watt 
main 
beacon 


DPST switch “lamp 


located on shore 
Normal operation:- 
Shore switch closed 
250 watt beacon lamp‘on” 
Relay cot! CR energized 
Relay contact M normally open 
150 watt beacon lamp “off” 
CIRCUIT DIAGRAM cf main and 
auxiliary beacon spotlights controlled by 
a series relay to assure continuity of the 
guiding light. 





two separate circuits—one for the 
beacon light and one for the fog- 
horn. A new submarine cable could 
have been laid for an auxiliary light 
but that would have been expensive 
from the standpoint of cost, time 
and material. 

The suggestion entailed the in- 
stallation of a series relay coil in 
the main 250-watt beacon spotlight 
circuit with a normally-open contact 








THE COPPER SHOP, which handled all the copper bus work in wiring the 
Aluminum Company New York City plant, was provided with two buzz saws 
for cutting copper bus and copper channel. One was purchased and since a 
second was unobtainable, the construction engineers hurriedly designed and built 
one from oes iron and a spare motor. Here it is being used to whack off 


a section of 


eavy bus. It may look a little crude, but it does equally as good 


a job as the purchased one. 


as in the accompanying diagram, 
The relay holding coil was wound jn 
the Post electrical shop with No, 2 
enamelled magnet wire to give aboyt 
a five volt drop. The beacon light 
circuit, which is controlled from , 
double-pole, single-throw switch 
shore, normally operates with the main 
250 watt spotlight “on”, the relay ener. 
gized “open”, and the 150 watt auxi. 
iary beacon spotlight “off”. If the 
main beacon burns out opening the 
relay circuit, the relay becomes de-en- 
ergized, the relay contact closes and 
the auxiliary beacon comes on aitto- 
matically. Thus Aunt Phoebe con 
tinues to light the way for the boats 
coming up the waterway through fair 
weather or foul, and the electrician can 
await the calm before venturing out in 
his frail craft. 

The suggestion of connecting an 
auxiliary beacon through a series te 
lay came from Sydney Stargatt, present 
chief electrician at the Post where the 
installation was made. Stargatt, who 
was formerly a New York City eler- 
trical contractor was awarded an ét- 
graved certificate and $25.00 by the 
Commanding Officer, Colonel Bernard 
Lentz, and was the first civilian to wit 
an award at this particular Army Post 


MECHANICAL CONSIDERATIONS 
IN THE CARE OE RESISTANCE 
WELDERS 


MAINTENANCE 
By E. R. SPITTLER* 


Uninterrupted production, as well # 
consistent, high-quality resistance weld- 
ing results, depend to a great degtt 
on the proper maintenance of resi 
ance welding equipment. The maitlt 
nance tips in this short, to-the-poll! 
article are the result of many years # 
practical experience with resistattt 
welding equipment in G-E plants. 

Obviously the object of this shot 


*W orks Laboratory, General Elet 
tric Company. 
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published by SYLVANIA 
for all users of 
fluorescent lighting 


BALLASTS 


The ballast is a current-limiting device essential to the oper- 
ation of fluorescent lamps. Without a ballast, the current 
would rise instantly to a value that would destroy the fluo- 
rescent lamp, which is an electrical arc-discharge source. 


The ballast consists of an iron-core choke coil and con- 
denser elements embedded in insulating compound. Only 
the wires necessary for connections with the external circuit 
are visible. The diagram below shows the internal elements 
of a ballast and the hook-up in a typical two-lamp circuit. 





Ballasts also provide for power-factor correction. A high 
power factor is essential to lighting efficiency. The table 
below shows the wattage consumed by both the single and 


two-lamp types of ballasts. 










BALLASTS FOR FLUORESCENT LAMPS 




















































Lamp Line Approximate Wattage Loss 
Size Volts Single Two-Lamp* 
Lamp Type Type 
6 110-125 2 se 
8 110-125 28 - 
Ib 110-125 4% 9 
a 110-125 1% a 
110-125 10 14% 
199-216 9 12 
220-250 9 10 
110-125 13 17% 
40 199-216 2 13% 
220-250 13 14% 
65 110-125 12 mA 
110-125 24 35 
100 199-216 24 35 
, 220-250 24 5 
*Wattage loss is for both lamps. 


“Fluorescent at its Finest’’ 








Operating hints 











BALLAST SERVICING 

Properly designed and installed ballasts last indefinitely 
under favorable conditions. That is why the ballast is the 
last thing to check when lamps fail to light. When you are 
sure that starter and lamp are not at fault, test the ballast by 
hooking up a bell ringer in series with the coils. If bell fails 
to ring, you know that ballast is defective. 


Don’t Try to Repair a Bad Ballast. Replace it with a new 
one. Then there will be no risk to your investment in fluo- 
rescent equipment. 


A hum that grows in severity is a sure sign of impending 
ballast trouble. 


Improper ballast equipment can cause lamps to blink with 
a definite “on” and “off” period and thereby shorten lamp 
life. Be sure to use the right ballast replacement, as specified 
by the manufacturer of your particular fixtures. 





THE BALLASTS ARE RIGHT 
IN SYLVANIA “PACKAGES OF LIGHT” 


Sylvania sells industrial and commercial fix- 
tures complete with lamps, ballasts, sockets, 
starters — wired and ready for immediate in- 
stallation. The ballasts in every Sylvania fix- 
ture are made to the same high quality stand- 
ards as Sylvania lamps, starters, reflectors 
and sockets. 


For Additional 
Maintenance Information 


Send For This Free Booklet 





y SYLVANIA ELECTRIC PRODUCTS INC. 


* SALEM, MASSACHUSETTS 


FLUORESCENT LAMPS, FIXTURES AND ACCESSORIES, INCANDESCENT LAMPS, RADIO TUBES, CATHODE RAY TUBES, ELECTRONIC BEVICES 
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FIG. 1. Welding transformer of spot- 
welding machine, being cleaned. 


FIG. 2. Joints of secondary electric cir- 
cuit being iightened on spot-welding 
machine. 


article is not to give detailed recom- 
‘mendations on the proper maintenance 
of the electrical facilities, but rather 
to point out those units that require 
special attention in a mechanical sense. 
Excellent detailed information on the 
installation, inspection, maintenance, 
and trouble shooting of individual units 
can be obtained from manufacturers. 

Transformer—lf the welding trans- 
former is water-cooled, be sure that 
free circulation of water takes place 
at all times during the operation of the 
machine. Remove all dirt, dust, and 
grit from the transformer and second- 
ary circuit at least once a week (Fig. 
1). An accumulation of flash particles 
will cause a short circuit in the trans- 
former winding, thus reducing its effi- 
ciency, increasing operating costs, and 
eventually causing the transformer 
windings to burn out. 

Switches, Contactors, Timing De- 
vices—These are the nerve centers that 
control the operation of a welder and, 
consequently, must always be*in good 
condition, mechanically and electrically, 
to assure efficient operation. They 
should be checked every two months 
for evidence of wear, such as oxidation 
at fuse connections in switches, loose 
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electron tube sockets, and loose wiring 
in timing devices (Fig. 2). 

Electrodes or Dies — Electrodes, 
welding wheels, dies, or mandrels that 
have become burned or pitted with 
steel are a constant source of trouble. 
Frequently refacing the working sur- 
faces of these electrodes is excellent 
insurance against poor welds (Fig. 3). 

All electrodes and welding dies 
should be cooled by some method. If 
water is used as a cooling agent, a 
full flow should always be maintained 
while the machine is in operation. 

Clamps and Fixtures—The accu- 
racy of the welded assembly can only 
be as good as the fixture holding it in 
place during the welding cycle. It is 
evident that close inspection and fre- 
quent adjustment of the fixtures must 
be made. 

Motors and Drives—Motors, vari- 
able-speed drives, clutch and reduction 
units, and transmission gears and 
shafts, being essential to the proper 
operation of the welder, should be in- 
spected and adjusted or overhauled as 
often as necessary, the frequency de- 


FIG. 3. Working surface of circular 
disk electrode being refaced on lathe. 


FIG. 4. Seam-welding machine being 
lubricated. 


pending on the® production: load ge 
quired. 
Oiling—All moving parts must }e 
oiled and greased at regular intervals 
to assure smooth, even motion and 
minimum wear (Fig. 4). Avoid 
dropping oil or grease on any of the 
electrical wiring or connections, 
Pressure—All_ welding machine 
have some device for establishing weld. 
ing pressure. Usually this consists of 
an air or hydraulic cylinder, or a cam 
or toggle with spring arrangement, 
This system should be inspected pe. 
riodically and kept in perfect condition 
at all times. All air and oil filters 
should be cleaned at regular intervals, 


CRANE BROADENS SPOT 
WELDER APPLICATION 


INDUSTRIAL 





One oi the main limitations on the 
use of spot-welders has been the size 
and weight of assemblies that can be 
handled. Parts that become too heavy 
or too bulky for the operator to ma- 
nipulate require fabrication by the less 
productive method of riveting. How- 
ever, the Glenn L. Martin Company 


‘of Baltimore has broadened the appli- 


cation of their spot-welders, to take 


_ advantage of the more highly produe- 


Sanaa 


CRANE-TYPE SUPPORT for large 45- 
sembly fabrication by more highly pro 
ductive spot-welding equipment. Here- 
tofore large assemblies required riveting. 


tive welding equipment, by designing 
a handling system for use at 
welder. 

The vehicle to this broadened scopt 
of activity has been the installation 
of an overload crane-type support for 
handling such parts as bomb-bay af 
wheel-well doors. 

The support is of extremely simple 
construction as can be seen in the at 
companying photograph. Both trolley 
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POST-WAR 
MOTOR CONTROL 
PROBLEMS 


One of your post-war reconversion problems may be motor control. 
And that’s where your Monitor Field Engineer can help. To be sure of 
planning your requirements on a sound, economical basis, call him in and 
let him plan right along with you. He’s so thoroughly versed in all phases 
_of electric motor control that he’ll be able to offer suggestions which 
should save you money .. . increase the over-all efficiency of your post- 


war motor control set-up. 


You can have the utmost confidence in the recommendations of Monitor 
Field Engineers because they represent an organization which has 
faithfully served the electrical industry for over 56 years—from plans, 


through design and fabrication, to installation. 


There’s a Monitor Field Engineer in your locality who 


will be glad to meet with you at your convenience. 





The Monitor Controller Company 


GAY, LOMBARD and FREDERICK STS. @ BALTIMORE 2, MARYLAND 


Engineering Representatives: BIRMINGHAM, ALA. « BALTIMORE, MD. « BOSTON, MASS. « COLUMBUS, O. « CHICAGO, ILL. « CLEVELAND, O. 
PHILADELPHIA, PA. « CHATTANOOGA, TENN. « DETROIT, MICH. e KALAMAZOO, MICH. « LOS ANGELES, CAL. *« NEW YORK, N. Y. 
CINCINNATI, O. « HARTFORD, CONN. ¢ BUFFALO, N.Y. ¢ ST. LOUIS, MO. « WASHINGTON, D.C. « HOUSTON, TEXAS. 


Canadian Affiliates: CANADIAN CONTROLLERS LTD. Sieh. its TORONTO, ONTARIO, CANADA. 
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and bridge rails are fabricated of hol- 
low square steel. The bridge can be 
moved back and forth in front of the 
welder ; and the trolley, which rides on 
the bridge, moves into and away from 
the welder. The trolley consists of a 
thick plate steel bed with four wheels 
and provides a pivot point for 360° 
rotation of the supporting horizontal 
balance beam. The assembly to be spot 
welded is suspended from this beam 
by springs attached by means of quick- 
acting clamps. Counter-balancing pro- 
vides for easy handling, and all moving 
parts have been designed for effortless 
moving of the crane-support and as- 
sembly in a lateral direction or at right 
angles. 


PORTABLE LIGHT WITH 
PLUG AND CLIPS 





MAINTENANCE 


In order to secure light in the many 
out-of-the-way places he gets into, 
Carlton Tanner has equipped his trou- 
ble-shooting light with both a plug and 
rubber-jacketed clips. Tanner, who does 
a lot of commercial and industrial 
maintenance and trouble shooting, is 
shop foreman for Marvin W. Gleason’s 
inotor repair shop in Binghamton, 
N. “¥. 

The light is equipped with a spring 
clamp so that it may be quickly placed 
whenever and wherever light is needed. 
The plug may be used where receptacles 
are available, but very often none are 
within reach. Since most of the main- 


TROUBLE SHOOTER’S portable light 

equipped with both a plug and spring 

clips to get light quickly in out-of-the- 

way places. Spring clamp on light per- 

mits the trouble-shooter to place the 

light quickly whenever and wherever he 
needs it. 
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CABLE RACKS are placed conveniently 
at top deck level so that welders can 
make their adjustments below at the 
grid boxes mounted in the scaffolding, 
proceed on up the ladder to the cable 
rack and on board to their point of op- 
eration. This is at the Bethlehem-Hing- 
ham shipyard, Boston. 





tenance is on electrical equipment, a 
switch box or breaker is generally 
close enough so that a connection with 
the clips can be obtained from a hot 
line to ground. Where work is being 
done on 440 volt equipment, ‘magnetic 
breakers are generally provided with 
110 volt control circuits.so that con- 
nections for the portable light are gen- 
erally available. 
The idea is a simple and oft-used 
one, and can come in very handy at 
the most unexpected moment. It is 
another tool in the troubleshooter’s bag 
of tricks to enable him to cope with 
practically any emergency situation. 


MORE WORKING SPACE 
IN JUNCTION BOX 


WIRING 





A new type plastic electric junction 
box which is considerably lighter and 
far easier to assemble and maintain 
than the standard aluminum alloy 
boxes now in use in: aircraft manufac- 
ture has been developed by the Glenn 
L. Martin Company of Baltimore, and 
will soon make its appearance in forth- 
coming Martin models. 

Developed by Harry Cramer, an 
engineer on the PBM-3 Mariner pro- 
ject, the new box reverses present prac- 
tice by using a flat plate as the main 
section to which installations and wir- 
ing are attached, and a molded cover of 
Plexiglas or some other transparent 
plastic. With the type of box now in 
use, all installations are made in the 


box proper where they are far legs 
accessible during assembly and main. 
tenance than on the new unobstructed 
flat surface. 

Still another time-saving improve 
ment made possible by the new design 
is the sensitizing of the base plate and 
the reproduction thereon by a photo. 
graphic process of the wiring diagram, 
This not only greatly simplifies drill. 
ing, assembly and wiring of the boxes 
in the factory, but in addition provides 
a permanent record for the use of 
maintenance. 

The design of the new box provides 
for the use of either a metal or lamin- 
ated plastic base, depending on whether 
or not ground studs are needed in the 
assembly. 

The transparency of the cover adds 
still further to the man-hour savings 
which the new type box will make pos- 
sible, both during manufacture and in 
the field. Today for example, with 
the old-type metal box now in use in — 
the center wing section of the PBM-3 
Mariner, it is necessary to remove and 
replace the cover 23 times for visual 
inspections between the original instal- 
lation and the turning of the airplane 
over to ground test. This operation is 


HARRY CRAMER of the Glenn L. Mat 
tin Company engineering department with 
the new type electric junction box whith 


he developed. 


repeated countless additional times im 
the field, yet with the transparent cover 
can be completely eliminated. 

_ Weight as well as time savings with 
the new box will be considerable, rafg 
ing as high as 33-percent per box de 
pending on the type of box and the 
material from which the base in made: 
In the case of a plane similar 1 
PBM-3 Mariner, which uses approx! 
mately 100 boxes in its various elet- 
trical systems, this would result in @ 
net weight saving of 35-40 pounds 4& 
well as a marked reduction in material 
and manufacturing costs. 
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for rubber products of exceptional quality. 

U.S. Royal Cords and Cables, as an example, have been known 
for many years for their balanced construction, flexibility, dielectric 
strength, smoothness of finish and physical toughness. 


ar. 3 Now comes a new development in rubber technology, greatly 
speeded by critical war-time needs...a new insulation material, 
“Safety-Tested” for every desired quality. This has been successfully 
in embodied in the new line of U.S. ROYAL CORDS and CABLES... 
bis a line that offers to the electrical industry the assurance of long, eco- 
ith : | nomical, trouble-free service...a line truly worthy of the name “Royal”. 
ig » 
4 ‘al | Be) Serving through Science 


Listen to the Philharmonic-Symphony program over the CBS network Sunday afternoon, 3:00 
to 4:30 E.W.T. Carl Van Doren and a guest star present an interlude of historical significance. 


SWNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE ¢ ROCKEFELLER CENTER + NEW YORK 20, N. Y. 
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Voukbullon Covitiol Vualleme 


Cutler-Hammer’s New Wide Range Line of Heavy Duty Pushbutton 


Stations offers an Unlimited Variety of Functional Combinations 


@ Now Cutler-Hammer offers a new line 
of Heavy Duty Pushbutton Stations (NEMA 
Type 1) for surface mounting and for flush 
mounting. The surface mounting enclosures 








SOME OF THE OUTSTANDING 
FEATURES OF THIS LINE 


Wide choice of operating elements with one to 4 
circuits each, indicating lights, selector switches, etc. 








Mushroom Head 
for easy operation 


Latch-Safe Maintained 
Switch Contact 











Fitted Ample Wiring’ Padlocking 
“Flange-Seat” Space despit Arrang ? 
Covers Small size Available 


accommodate from } to 8 Cutler-Hammer 
new unitized pushbuttons; the flush mount- 
ing constructions accommodate from 1 to 
3 C-H-unitized pushbuttons. The line pro- 
vides the widest selection of functions and 
combinations available today and permits 
these stations to be “tailored” to your 
exact needs. 

Among the many advanced engineer- 
ing features are the following: one to 4 
circuits for each pushbutton; wide variety 
of operators; big buttons for gloved-hand 
operation; projecting shatterproof color 
caps for 180° visibility; fitted “flange- 
seal” covers for extra sturdy and tight 
enclosure; rugged yet light weight con- 
struction; ample internal free space for 
easy wiring despite small size; no sharp 
corners or edges; excellent appearance; 
optional padlocking feature. Stations may 
be mounted horizontally or vertically. 
Write for further details today. CUTLER- 
HAMMER, Inc., 1306 St. Paul Avenue, 
Milwaukee, Wis. Associate: Canadian 
Cutler-Hammer, Ltd., Toronto, Ontario. 
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FIBRE DUCT PROTECTED 
WHILE DRILLING CONCRETE 


CONSTRUCTIOy 
By C. A. WELLS 


It is quite evident that the scheme 
described in “Head Set Warns Oper. 
ator Drilling Concrete” in the July 
issue will not work on fibre or any 
non-metallic duct lines, and in oy 
work, we have many occasions to ug 
these materials. To take care of this 
condition we have adopted the practice 
in all of our construction jobs of laying 
a wire mesh, preferably a close mesh, 
such as expanded metal, over all fibre 
duct lines located in floors, walls, or 
places where they are liable to be dis 
turbed when making additions or alter. 
ations. This mesh is placed over the 
duct line and about three inches away 
from the duct in the concrete envelope 
which we always use to enclose our 
fibre duct lines. The mesh need only 
be placed on the face which would bk 
endangered by cutting at a later date, 
The various pieces are wired together 
with tie wire throughout the length of 
the line and several ties to ground are 
made. : 

The fibre duct now has the same pro- 
tection that the iron conduit has and 
the drill operator must stop and drill 
by hand or very carefully pick his way 
until he has found what caused the 
signal. We did not like to muffle the 
workman’s ears with head-phones, from 
a safety standpoint, and found thata 
loud buzzer in his pants pocket was 
just as effective. He cannot hear this 
buzzer but will quickly sense the vibra 
tion from it. We also found that it was 
much better to tie to building steel for 
our ground avoiding the possibility of 
insulated joints which might be in the 
conduit run. Of course, if the groun¢- 
ing of building steel is forbidden this 
cannot be done. 

Another similar device which we 
have used successfully is the exploring 
coil as a means of locating buried steam 
and water lines running from building 
to building by applying an interrupted 
current to the line in question and then 
using the exploring coil in the yard 
mark the course of the pipe under the 
ground. By an interrupted current! 
mean a current which is interrupted, 
or opened, periodically giving a de 
beat in the listening-coil detector ci 
cuit. This signal will increase or & 
crease as the exact location of the pipe 
is found and it is possible to mark 0 
the ground the exact location for the 
excavation. 


































































Editor's Note—The method referred 
to above employed a buzzer and bat 
tery connected to a headset. When the 
drill contacted a grounded pipe a cir 
cuit was closed to warn the operatot. 
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Vaportight 
Industrial Lighting 


CONDULETS 


(CONDULETS are made only by CROUSE-HINDS) 













For boiler rooms, shower rooms, power- 
houses, tunnels, docks, building en- 
trances, and all indoor or outdoor 
locations where exposed to vapors, 
moisture, rain, smoke, or non-explosive 
dust and gas. 


Vaportight and raintight. 


At,"b ta bole Mel oCoo eel ol-) macteslosbelsinseleleye 
ilepalut-ai-setndetojbleleleslelo-micme)ie 


Screw guard or clamp guard 
types. 


12 Hub arrangements. 
4 Reflector styles. 


W -Xolot=\-1-10) 4 (-)-} exe) (4-10 MO C0) ol=13F 
fo iblosnet-fu slolbm-jevo(ol=\sprolelete)i-)asF 


4 Sizes: 50 through 500-Watt. 


Other Vaportight lighting fixtures are available for attach- 
ment to many round-base .Condulets and sheet steel outlet 
boxes. Crouse-Hinds complete Vaportight line includes hand 
lamps, switches, plug receptacl@s, and other electrical 
devices. 


Nationwide 
Dy iteatesttetesal 


Wholesalers 


CROUSE-HINDS COMPANY BB 


SYRACUSE 1, N. Y.. U.S.A. 
Oifices: Birmingham—Boston—Chicago—Cincinnati—Cleveland—Dallas—Denver—Detroit—Houston—Indianapolis—Kansas City—Los Angeles—Mil kee—Min 
New ‘York-Philadelphia Pittsburgh San Francisco—Seattle—St. Louis--Washington. Resident Product Engineers: Albany— Atlanta—Charlotte—New ee 
CROUSE-HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO, ONT. 








CONDULETS - TRAFFIC SIGNALS - AIRPORT LIGHTING - FLOODLIGHTS 


Electrical Contracting,-September 1944 | 73 











MOTOR SHOPS 





MAGNET WIRE 
REWIND MACHINE 


There’s not a foot of magnet wire 
that goes to waste in the motor service 
shop of the San Antonio Armature 
Works, San Antonio, Texas. Par- 
tially used spools and reels containing 
undetermined amounts of wire are 
measured and rewound on empty reels 
and tagged for future use. And it’s 
all done in a jiffy by a machine, de- 
signed and built by company owner 
H. S. Foster, which automatically 
measures the wire as it is wound on the 
empty spool. 

Heart of the unit is a gear box fash- 
ioned from an old War I hand gen- 
erator set from which the generator 
armature has been removed. Through 
this 15 to 1 ratio gear reducer, a V-belt 
connected, foot-pedal operated, variable 
speed 4 hp., 3-phase, 220-volt, 1800 
Tpm. motor drives the empty reel 
spindle (upper spindle in attendant 
photo). 

A combination tension and measuring 
mechanism, which slides back and forth 


at-bench level, is attached to the unit. 
The device consists of two pulleys— 
each approximately four inches in 
diameter—mounted to a vertical sup- 
porting plate. The groove of the top 
pulley, which is connected to a counter, 
was turned down until its perimeter 
equals exactly one foot. Directly under 
this is a second pulley which is purely a 
tension device and guide for the wire 
which passes over the measuring pulley. 
A wire loop guides the magnet wire 
onto the bottom pulley. The partially 
used wire spools are mounted on a 
portable reel rack which is placed on 
the floor in front of the machine. For 
rewinding large and heavy magnet wire 
reels, a heavier spindle on the pedestal 
of the unit is used. 

The measuring mechanism of the 
unit is also used to count the number 
of turns on small transformer and no- 
voltage release coils that are to be 
rewound. The coils are fastened to the 
spindle of the measuring pulley and 
then stripped. The number of turns 
stripped off can be read directly on the 
counter after the job is finished. 





REWIND MACHINE to measure wire on partially used magnet wire reels at 

the San Antonio Armature Works has the following salient features: (1) empt 

spool spindle attached to gear reducer; (2) measuring pulley-perimeter Sects 

exactly one foot—attached to counter; (3) guide and tension pulley; (4) slide 

rails for measuring mechanism; and (3) heavy spindle for large magnet wire 
reels. 
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LARGE BAKE OVEN SERVES 
DOUBLE PURPOSE 


The large bake oven in Marvin W, 
Gleason’s motor shop at Binghamton, 
New York was built originally to dry 
refrigerator coils. Motor and trans. 
former coils were baked in an-auxiliaty 
oven. However, as the volume of 
motor repair business increased, the 
old oven was abandoned and now the 
large 4- by 4- by 8-foot oven is 
used mostly for baking insulation. 

Four-inch hollow tile serves as a 
foundation with a layer of fire brick 
to provide for the oven floor. For 
added strength and to facilitate sliding 
motors in and out of the oven, lengths 
of angile-iron are laid diagonally on 
about 10 inch centers (see photo). 

The inside lining of the oven, includ- 
ing ceiling, is quarter-inch Johns-Man- 
ville asbestos sheet-rock. The outside 
surface is half-inch ordinary wall 
board. A four-inch space between the 
inside and outside wall is filled with 
Zonalite granular mica. The inside 
and outside sheeting is fastened to a 
strong angle-iron frame which is 
trussed across the ceiling to support 
the insulated top. The front side which 
is four feet high and eight feet long 
is built on a separate frame fitted into 
a sliding riser and used for a door. 

Steel cable runs from the top of 
the door over a pulley and down to a 
hand-winch for opening and closing. 

The 128 cubic feet of space is heated 
by eight 500-watt cone resistance heat- 
ers connected across single phase, 220- 
volts in multiple series. As seen in 
the accompanying photograph, four 
porcelain sockets are mounted in 4 
rectangular flat steel frame on the 
left side of the rear wall. A similar 
frame is fastened to the wall several 
feet directly above the lower frame 
which contains the four heaters. On 
the right side of the rear wall is af 
identical arrangement for the other 
four heaters. A large sheet of steel 
(removed for the photo) is fastened 
to these frames to form a baffle with 
six or eight inches of space at both 
top and bottom. Thus a natural recif- 
culation of heat takes place keeping 
a uniform temperature throughout the 
entire oven space. 

An automatic temperature-regulat 
ing thermostat will maintain any preset 
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g THE A, B, C OF 
IRV-O-VOLT SELECTION 


Choose TYPE A-1 where exposure to high 
temperature cannot be avoided. Average 
dielectric strength — 7000 volts, 5000 volts 
minimum. 


Choose TYPE B-1 where average dielectric 
strength of 4000 volts, 2500 volts minimum, 
is sufficient. ~*~. 


Choose TYPE oz ‘te insulate. the leads of 
armatures and field coils later to be dipped 
in varnish. Average dielectric strength—1500 
volts, 800 volts minimum. 


Choose TYPE CT for extra mechanical 
strength. A saturated sleeving of special 
heavy walled construction. 






















5 PLUS-FACTORS 


More than flexibility ... more than ordinary insulating 
values . . . are offered in the IRV-O-VOLT line of 
Varnished Tubing. One reason why: Every length is 
varnished inside as well as out. 

This extra inside coating means that IRV-O-VOLT... 


@Saves assembly time because of greater inside 
smoothness. 

@ Offers unusually low moisture absorption. 

@ Cuts clean without feathering of braid. 

@ Prevents wicking action when used in oil-filled 
transformers. 

@ Provides a margin of insulating protection even 
when outside coating has become chafed. 

At ordinary operating temperatures, all types of 

IRV-O-VOLT tubing retain their flexibility for 

extremely long posiens In semi-rigid or rigid installa- 

tions, they will withstand con- 

siderably higher temperatures. 
For detailed information, or 

samples, write Dept. 96. 


Wires between motor housing and cast- 
ing are insulated with IRV-O-VOLT 








IRVINGTON VARNISH & INSULATOR COMPANY 


IRVINGTON lI, N. J. 


RESINS + EXTENDERS «+ PLASTICIZERS 





EXTRUDED PLASTIC TUBING 





TO GIVE YOU THESE 








HULLHORST 
UNDERCUTTER 


PORTABLE NO. 62 
@ Here is a light weight—com- 
pact—handy—portable mica un- 
dercutter ideally suited for indus- 
trial maintenance men and motor 
repair shop crews. 


INTERIOR OF OVEN showing cone 
heaters mounted within steel frame. Un- 
der normal operation a steel plate baffle 
with space at top and bottom is fastened 
to the steel frames giving a natural re- 
circulation of air to provide uniform 
temperature throughout. 


COMPENSATING WINDINGS ON 0,6, 
MOTORS AND GENERATORS 


BY C. LYNN* 


* 

Figure 1 shows a stator of a nop. 
compensated d.c. generator. The main 
pole has a smooth face and the com 
mutating poles are located between the 
main poles. The main shunt and series 
field coils provide excitation for pro. 
ducing the main pole flux. The com- 
mutating field coil provides excitation 
for the commutating pole and must be 
sufficiently strong not only to neutral. 
ize the field strength of the armature, 
but to force the commutating flux 
across the commutating pole air gap 
into the armature for commutation, 

Figure 2 shows a stator of a compen. 
sated d.c. generator. The construction 
is similar to that of Figure 1 except 
that slots are punched in the pole faces 


of each main pole through which com- 
pensating bars or windings extend, 
These bars are connected in series with 
each other in such a manner as to be 
concentric around each commutating 
pole. In other words, the compensat- 
ing winding can be considered as turns 
taken off of the commutating field coil, 
spread apart, and buried in the pole 
face, still surrounding the commutat- 
ing pole. Comparing Figure 2 with 
Figure 1 it will be noted that the com- 
mutating field coil itself has only about 
half as many turns, with the compensat- 
ing winding acting as the remaining 
turns. 


LIGHT WEIGHT — 
og wughs omy « temperature between 100 and 300 de- 


grees F. The thermostat has direct 
control of the magnetic circuit breaker 
for the cone heaters. 

The oven can be brought up to full 
heat in from one hour to an hour and 
a half. Depending upon the size of 
the motors and the type of varnish 
used, the thermostat is usually set be- 
tween 200 and 225 degrees F. for a 
full overnight baking. Larger motors 
may take somewhat longer for the heat 
to penetrate. 

The four and three-quarter inches of 
insulation that entirely surrounds the 
baking space has proven an excellent 
investment. The savings realized have 
been considerable. 


COMPACT — Gets into smaller 
spaces. 


CAPACITY — Undercuts horizontal 
commutators up to 30” dia. 


MOTOR — ight, powerful, ball bear- 
ing equipped. 

SMALL CUTTER — Allows smooth 
operation, gets closer to riser—lower 
cutter cost. 


BLOWER—Ample ior Mowing mica 
dust away for best visibility. 


SIMPLICITY — Fewer parts than 
most undercutters—no flexible shafts 
to give trouble. 
The price of the No. 62 Undercutter 
with 110 Volt Universal DC motor or 
a to 75 eg ao AC includes carrying 
bar, screw driver and 20 Hull- 
coat h Speed Steel (14) Cutters 
then ged of .015", .025", .030°, .035° 
Fema or assorted as you want 
them. Also furnished with 220 Volt 
Universal motor at slight increase in 


HULLHORST 
Mica Undercutter No. 10 


A compact, high production, under- 
cutting machine, handling armatures 
up to 612" in dia. and shafts up to 
17%," long. Built specifically for 
manufacturers and large electrical 
service shops. 


* General Electric Co., Schenectady, 


N. Y. 


po Het 
_ STATOR ‘OF NON-COMPENS 
_ OC GENERATOR 





HULLHORST 
High Speed Steel 
Commutator Saws 
An adequate supply of all important 





kt Saneoe at 


HULLHORST 


MICRO TOOL CO. 
Division of 
TOLEDO STANDARD COMMUTATOR CO. 
2242 SMEAD AVE. 
7a ewOo 6, OHIO 











there'll be ... when appliances and equipment 


can again be manufactured, thousands 


ery: Money of home owners will insist on a new 


Emerson-Electric Kitchen Ventilator 
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buyers to Emerson-Electric Dealers. 
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@ It's well to bear in mind that Aerovox 
was the first to introduce the high-capaci- 
tance dry electrolytic capacitor for motor- 
starting functions. Aerovox has continued 
its pioneering in this field. Today, faced 


with wartime restrictions, Aerovox is pro- 


viding a Victory Line of essential capacitors 
_ whereby you can keep those refrigerators 
going for the duration, at least. Consult our 
local jobber regarding Aerovox Victory 
Motor Starting Capacitors. Or write us direct. 











The magnetic field, per pole pitch of 
the armature, set up by the current in 
the armature conductors opposes and 
distorts the main field set up by the 
excitation of the main pole, in the case 
of the non-compensated machine. This 
causes a net loss of main pole flux with 
load current, giving a poor voltage reg- 
ulation curve for a generator or a 
poor speed regulation in the case of a 
motor. In a compensated machine, 
however, the compensated windings are 
so proportioned that they will oppose 
this armature field, varying in strength 
with it since the compensating wind- 
ing is connected in series with the arm- 
ature. Thus the turns in the compensat- 
ing winding serve two functions: (1) 
as part of the commutating pole wind- 
ing, and (2) as neutralizing turns to 
oppose and eliminate the armature re- 
action. By doing the latter, they leave 
the main field practically undistorted 
and unchanged in shape and strength 
and improve the shape of the voltage 
regulation and speed regulation curves 
for d.c. generators and motors. The 
compensating winding also serves 
another purpose and that is to improve 
the overload commutating capacity of 
a d.c. machine by reducing the amount 
of leakage flux from the commutating 
pole to the main pole, since these turns 
lie physically outside of this leakage 
flux path. Compensating windings add 
to the cost of a machine and are, there- 
fore, used only in those cases where the 
performance required justifies its use. 

Figure 3 shows the stator of a syn- 
chronous converter with damper wind- 
ings located in the main pole face. 
The damper windings are bare copper, 
short circuited upon themselves, and 
the current in them is produced “in- 
ductively” by the magnetic field of the 
rotor cutting them. The conductors 
are smaller in size than those of the 
compensating windings because the 
duty upon them is much lighter. The 
compensating winding has to be in- 
sulated where it goes through the slots 
in the pole to stand full line voltage to 
ground, since this winding is ‘“con- 
ductively” excited by being connected 
in series with the armature of the d.c. 
machine, thus carrying full line voltage 
and current. 

Figure 4 is a diagram showing con- 
nections of commutating and compen- 
sating field windings. 


EMERGENCY 
BRASS SMELTER 


Like all motor shops, William R. 
Payne, Payne Electric Company, 
Houston, Texas, owes much of his suc- 
cess to the service he has been able to 
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render his customers. When parts are 
not available, he makes them and gets 
the equipment back into service in the 
shortest possible time using available 
shop facilities and characteristic inge. 
nuity. es 
One of the simple, yet effective, de. 
vices he has built to help out in a jam 
is an outdoor brass smelting furnace 
When the local brass foundry is too 
busy to accommodate him, or ig shy 
down over a week-end, he sets to work 
making his own bushings—melting 
down old bushings he keeps for such 
emergencies. a 
The furnace is a simple, circular, 
fire-brick enclosure with an 11-inch ip. 
side diameter and a 19-inch overall 
diameter. Standing 12-inches above the 
ground, the furnace accommodates a 
9-inch deep and 7-inch diameter niefal 
pot with an approximate capacity oj 
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OUTDOOR FURNACE permits Paynt 

Electric. Co., Houston, to melt sevap 
brass for new bushings on emergent) 
repair jobs. The furnace is fired witha 
natural gas and air mixture, stands 2 
inches high. Unit is used when factoy 
made bushings are not readily available, 





60 pounds of scrap brass. Melting heat 
is provided by a blast of air and natttal 
gas. The gas line nozzle, coupled 4 
centrifugal blower and adjusted it 


proper mixture, is placed inside the , 


brick enclosure where the white hit 
flame circulates around the melting pot 
The furnace cover, made from the top 
of an old oil drum, is insulated with 
3-inch depth of asbestos. Draft'is pi» 
vided by a 33-inch hole in the cenlet 
of the cover. An ice-tong type of 
device with claws shaped to fit Ove 
the melting pot is used to removel 
from the furnace. 

It takes about 45 minutes to mel 
down a 60-pound batch of scrap brass 
After raking off the slag during tle 
melting operation, Mr. Payne ends # 
with about 30 pounds of melted bras 
which he uses to form new bushings 
for emergency repair jobs. 

[Continued on page !65] 
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BULLDOG 
WILL SPEED RECONVERSION 


In the great war conversion race, BullDog Elec- 
trical Distribution Systems have cut weeks — even 
months— from change-over schedules. Mainte- 
mance time and cost were slashed. Output was 
stepped up, safety improved. 


The reason? BullDog Bus Duct systems make 
plug-in power for machines immediately avail- 
able for any shop set-up—furnish mobile power 
for portable tools, cranes and hoists — provide 
completely flexible lighting. 

Looking ahead, BullDog-equipped plants can 
also count on speedier, easier reconversion to 
peace production. 

Now is the time to plan for the reconversion 


race. We offer the help of expert BullDog engi- 
neers, and will gladly send complete literature. 


There’s a Big Job Ahead — Buy More War Bonds 


ce U L L D 0 u BullDog BUStribution DUCT 


rovides complete flexibili 
ELECTRIC PRODUCTS CO. OF lastmllt potter cirenits: The 
plug-in feature enables you to 
DETROIT 32, MICHIGAN change production machines at 
ALSO MANUFACTURERS OF BullDog Electric Products of will — rearrange whole de- 
VACU-BREAK SAFETY SWITCHES © SWITCH- Canada, Ltd., Toronto, Ont. partments without interrupt- 


BOX 177, R. PK. ANNEX 


© SAFTOFUSE NEL BOARDS e 4 pes. Sa 
CIRCUIT MASTER BREAKERS » UNIVERSAL Field Engineering Offices in All Principal Cities 


“DUCT « INDUSTRIAL TROL-E-DUCT. 


ing production elsewhere. 
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accepted Industry Standards 








DAY ’Saccepted lighting standards in Industry are being proven 
by war production as essential to higher rates and quality of pro- 
duction . . . to employes’ maximum safety, health, and morale. 
Does your lighting meet these higher Industry lighting standards? 
Only a job by job and department by department survey of your 
plant will enable you to determine your answer. Unless your plant 
has been newly built or has been completely re-lighted within the 
past three years, you will probably find that for many seeing tasks 
and in many departments, your employes have insufficient or im- 
proper lighting during most of the day and all of the night. 


Lighting Deserves Executive Attention 
Executive consideration of the lighting question is indicated by the 
fact that adequate lighting and comfortable seeing in conformance 
with the American Recommended Practice of Industrial Lighting 
is a part of the problem of “general working conditions.” 
Importance of Fixture Design 


To provide efficiently and economically lighting that conforms 
to today’s Accepted Industry Standards requires careful selection 
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of properly designed equipment. To be properly designed, equip- 
ment must provide proper shielding of the light source to minimize 
direct glare, provide the proper direction, distribution and diffusion 
of the light upon horizontal and vertical surfaces and for certain 
special locations protection against hazards of explosive gases 
dust and water vapors. 

Through the specification of Benjamin equipment assurance is 
had of equipment design and construction which conforms with 
all recognized illumination, electrical and mechanical standards 
as provided by the National meargared Code and the RLM Standards 
Institute. 


Write for FREE Booklet 
Send for a Free copy of the Booklet ‘‘Productive Lighting"’ contain- 


ing much valuable information on how to obtain best lighting 


results. With it will be sent complete information on how you may 
obtain the assistance of a Benjamin Trained Lighting Specialist ia 
analyzing the performance of your lighting and in making recom- 
mendations without cost or obligation. BENJAMIN ELECTRIC 
MFG. Co., Dept. H, Des Plaines, Illinois. 





Distributed Exclusively Through ‘Electrical Wholesalers 
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INDUSTRIAL ELECTRIFICATION 


ENGINEERING ¢ INSTALLATION © MAINTENANCE 





Selection and Application of 
Wound Rotor Motors—Il 


Details of construction and considerations for obtaining the necessary fly- 
wheel effect are discussed with specific reference to the wound rotor motor. 


wound-rotor motor as an adjust- 

able speed drive. Possibly the 
greatest popularity of this type of 
motor has arisen from the variable 
speed properties of the motor. How- 
ever, certain other features are, at 
times, just as important as the adjust- 
able speed ability of the motor. 


Use With Flywheel 


Since the slip characteristic on a 
wound-rotor motor is so easily con- 
trolled, as was explained in Part I 
of this article, this type of motor lends 
itself particularly well to use in con- 
nection with a flywheel. Wherever 
widely fluctuating loads are encount- 
ered, such as on a punch press, the use 
of a flywheel should be considered. 
Flywheels are used to prevent sudden 
changes of speed due to intermittent 
torque demands of the toad. For ex- 
ample, on a punch press, the actual 
work is practically all done in a very 
short period of time. During the rest 
of the time, the motor merely turns 
over the idling mechanism and over- 
comes friction. 

A typical load cycle for a punch 
Press is indicated in the heavy curve 
on Fig. A. Note on this curve that 
most of the time the motor is called 
upon to deliver only about 40 percent 
of its rating. However, when the 
Work stroke is encountered, the torque 
Peaks rise as high as 240 percent. A 
load cycle such as this has two very 
bad aspects. First of all, if the inertia 
of the rotating parts is low, the motor 
May not develop enough torque to pull 


N vos. everyone thinks of the 


By E. H. Fredrick 


Electrical Department 
Allis-Chalmers Mfg. Co. 
Milwaukee, Wisconsin 


the machine over the peak, especially 
if the line voltage should be low at that 
time. In the second place, the torque 
demand on the motor is directly re- 
flected in the current drawn from the 
line. A jagged current curve is not 
particularly desirable from the power 
demand standpoint. 

Between peaks the load on the motor 
is very light. Therefore, if some means 
could be found to remove the peak 
demand on the motor and to increase 
the load during the idle periods, several 
desirable factors could be introduced. 
The flywheel performs this function 
admirably. 

When the wheel is rotating at a 
constant speed, its inertia tends to keep 
it rotating at that speed. Any change 
in speed on the wheel must be accom- 
plished by application of torque. Obvi- 
ously, the greater the speed change that 
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Fig. A Typical load cycle for a punch 
press drive. 
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takes place during a given period of 
time, the greater must be the torque 
applied to or delivered by the wheel. 
When a flywheel absorbs energy, its 
speed will increase, and when it de- 
livers energy, its speed will decrease. 
A change in speed cannot take place 
instantaneously, and, therefore, the 
element of time enters into considera- 
tion. 


Current Fluctuation Reduced 


Referring again to Fig. A. the 
dotted line shows the torque output of 
the motor to the flywheel. By a study 
of the curve, it may be seen that a 
lower peak extending over a longer 
period of time has been substituted for 
the sharp, short load peak. During the 
early part of the peak load, the fly- 
wheel slows down and delivers energy 
to overcome the peak load. After the 
load has decreased, the motor must 
again accelerate the wheel by putting 
energy back into the wheel. The shaded 
area under the load peak A in the 
curve must balance the shaded area B. 
It is evident that a different flywheel 
or a motor with different character- 
istics will alter considerably the shape 
of the dotted curve. The curve for a 
smaller wheel would rise higher and 
terminate quicker, while a large wheel 
would give a flatter curve. 

In any event, the introduction of the 
flywheel will reduce considerably the 
torque swings on the motor and con- 
sequently the current peaks drawn from 
the line. 

When a flywheel is used on small 
drives (below 200 hp.), it is usually 
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FIG. 1 Exploded view of the principal parts of a wound rotor motor. 


made a part of the driven machine, to 
allow the use of standard motor con- 
struction. On very large drives, as 
illustrated in Part I of this article, the 
wheel sometimes is mounted on the 
motor shaft, since the motor is custom 
built for the job anyway. On small 
belted drives, the necessary flywheel 
effect very often is built into the rim 
of the driven pulley or sheave, thereby 
eliminating the necessity of having the 
wheel as a separate unit. 

The use of flywheels, of course, is 
not limited to application with the 
wound-rotor motor. Certain types of 
cage motors (known as punch press 
type) are very commonly used with 
flywheels. 
must be built for this type of service 
to perform satisfactorily. Any wound- 
rotor type motor may be applied effec- 
tively and easily to a flywheel drive if 
the proper control is supplied in con- 
nection with it. 


Construction Features 


The main considerations in selecting 
between a squirrel cage motor and a 
wound-rotor motor depends on the 
structural features of each, and a com- 
parison of these features might be 
pertinent. 

Insofar as the stator is concerned, 
the squirrel cage motor and wound- 
rotor motor are identical. Fig. 1. 
shows an exploded view of the prin- 
cipal parts of a wound-rotor motor. 
As will be noted, the parts which differ 
greatly from those of a cage motor are 
the parts directly concerned with rotor 
construction. In comparison, Fig. 2 
shows the construction of the squirrel 
cage motor rotor. This unit is un- 
doubtedly the simplest and most rug- 
ged rotating element of any motor or 
generator. No leads are required and 
therefore the solid current paths are 
as free from trouble as it is possible to 
make a rotating electrical device. 
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However, the cage motor . 





FIG. 2 Construction of the squirrel cage 
motor rotor. 


Since the wound-rotor motor requires 
external connections to its rotor circuit, 
means must be provided to bring the 
rotating terminals to the external con- 
trol. This feature necessitates the use 
of slip rings and brushes. A view of 
a slip ring assembly is shown in Fig. 3. 

The wound-rotor motor’s collector 
rings are usually made of cast bronze, 
as this provides good conductivity as 
well as good rubbing surface. The 
rings are assembled on a cast sleeve 
which, in turn, is pressed on the shaft. 
The rings are insulated from the sleeve 
and each other by means of micarta 
tubes and washers and are so mounted 
as to secure large creepage distances 
and free circulation of air around them. 
The brushes on small motors are usu- 
ally mounted in holders which are sup- 
ported by the end housing. On large 
motors, a separate housing supported 
by the base is used. Fig. 5 illustrates 
the construction commonly used on 
large motors. 


Enclosed Collector Assembly 


The use of slip rings and brushes in- 
troduces complications in the operation 
of the wound-rotor motor. Where the 
motors are to operate in dusty loca- 
tions, it is often desirable to have the 


collector assembly enclosed. This is 
done in order to prevent undue wear 
on brushes and rings where abrasiye 
dust is present and also to obviate the 
possibility of short circuits between 
rings where metallic dust may other. 
wise accumulate between them. The 
possibility of sparks at the brushes may 
necessitate the complete enclosure of 
the rings to minimize fire hazards, 
Enclosures and protective devices 
range from those providing protection 
from falling particles (drip proof mo- 
tors) to those effectively sealing the 
protected elements from the entrance of 
explosive gases (explosion proof). 
Fig. 6 shows a motor whose rings are 
protected against the deposit of dirt 
and ordinary moisture on the slip ring 
assembly. Fig. 7 shows a totally en- 
closed fan-cooled motor, which, with 
minor modifications, could be made 
explosion proof. Both these motors 
are of general purpose ratings (less 
than 200 hp.). A larger motor with 
enclosed rings is illustrated in Fig. 8, 
The passage of current through the 
brushes and the brush contact on the 
rings, as well as the rubbing friction of 
the brushes on the rings, generates a 
considerable amount of heat. With 
open rings the heat is readily dissipated 
into the stream of cooling air. How- 


ever, when the rings are enclosed, the 
heat generated must be conducted 


RR 





FIG. 3 Slip ring assembly of a wound 
rotor. 


through the enclosing cover and from 
the outer surface must be radiated into 
the atmosphere. For this reason, the 
enclosures are usually ribbed to pro- 
vide a large radiating surface. 


Multi-Speed Motors 


Multi-speed induction motors of the 
squirrel cage type are commonly used in 
modern industry. With machines of 
this type, operation at any one of two, 
three, or four speeds is readily ob 
tained. However, the speed steps are 
large since the motor will operate at 
a definite speed on any one of the com 
nections. The simplest multi-spe 
cage motor is one having a two to one 
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FIG. 4 Typical method of mounting 
brush holders in bearing housing. 


speed ratio, such as 900/1800 rpm. or 
600/1200 rpm. In a machine with 
these characteristics, a simple stator 
winding is used, and reconnection of 
this winding from series to parallel 
or vice versa provides the operation 
at the required speed. : 

If the speed ratio is other than 2:1, 
or if the motor is to operate at more 
than two speeds, the stator must be 
wound with two complete windings. 
The squirrel cage rotor, in either case, 
is of standard construction and is 
identical to that of a single speed 
motor. 

At times it becomes convenient to 
apply a multi-speed wound-rotor motor 
toa particular drive. Any one of sev- 
eral reasons may prompt the use of the 
multi-speed wound-rotor motor. It 
may be necessary to operate the motor 
in the unstable range (below 50 per 
cent of rated speed) of the single speed 
motor. In this case, the two speed 
motor would have a zone of stability 
down to 25 percent of top rated motor 
speed. If the motor is to operate for 
long periods of time at reduced speeds, 
the losses (explained in Part I) will 
be reduced materially, and, therefore, 
operating efficiency will be increased 


by operating on a lower speed con- 
nection. Furthermore, with the wound- 
rotor motor, the speed points definitely 
may be increased to values between 
the rated speed points. Sometimes, the 
item of high torque with relatively low 
starting current is a factor indicating 
an application for the multi-speed 
wound-rotor motor. 

The rotor construction on a multi- 
speed wound-rotor motor becomes 


quite complicated since a set of three 
slip rings must be provided for each 
operating speed. This means that ona 
two speed motor, six rings must be 
employed. This construction is shown 
in Fig. 9. With three speeds, nine 





FIG. 7 A totally enclosed fan-cooled 
wound rotor motor. 


rings are required, and since the rigg- 
ing required for these rings soon be- 
comes cumbersome, it is obvious that 
most multi-speed wound-rotor motors 
should be limited to two speeds. If 
enclosures are required on the slip 
rings, the construction would be even 
more awkward. 


Dynamic Braking and Plugging 


Since most of the losses generated by 
high rotor currents are dissipated in 
the external control registors, the 
wound-rotor motor is well suited to 
dynamic braking or plugging duty. In 
dynamic braking, direct current is 
supplied to the stator winding after dis- 


connecting the motor from the line, 
and a portion of the secondary control 
resistance is allowed to remain in the 
rotor circuit. The direct current flow- 
ing in the stator coils magnetizes the 
stator, and since the rotation of the 
rotor cuts the flux, a voltage is gen- 
erated in the rotor windings. Because 
the rotor circuit is closed through a 
resistor, power is generated and a 
torque tending to stop the rotation is 
applied to the rotor. Very smooth 
deceleration is obtained by this method. 
However, the effective braking de- 
creases as the speed decreases. 

In plugging, the phase connection to 
the stator is reversed with resistance 
in the rotor circuit. The reversal of 
the phases causes a reversal of torque, 
bringing the motor to rest in a short 
time, since the slowing down torque is 
effective all the way down to standstill. 
At rest the line circuit must be opened, 
or the motor will accelerate in reverse 
direction. 


Summary 


The foregoing has been an attempt 
to give an account of ali the important 
advantages and limitations of the 


[Continued on page 100] 





FIG. 8 A large motor with enclosed 
rings only. 





FIG. 5 Brush rigging around the collector rings commonly 


used on large motors. 
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FIG. 6 A motor whose rings are protected against the de- 
posit of dirt and ordinary moisture. 
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The number at the right is a classification for con. 
venience in filing and for a future data sheet indey, 


Motor Starter Maintenance ug 


Motor starters now operating at four times their by use of non-combustible solvents such as carbon 
normal peacetime rate should be inspected regularly if tetrachloride. Dust and dirt should be removed by 
they are to continue supplying a steady dependable flow suction or air pressure, suction being preferred. In 
of power to vital war machines. Oil and grease, general the interest of safety, all circuits should be “worked 
causes of motor starter failure found in individual dead”. The illustrations below point out possible starter- 
applications, should be eliminated at regular intervals trouble spots that should be checked periodically. 





“Check with label on the inside 
of starter cover to make sure 
that the correct heater elements 
for the full load motor current 
as shown on motor nameplate 
are installed, The heater catalog 

ber is stamped on the ter- 
minal of the heaters. Also check 
that the starter and pushbutton 
are wired correctly. 





The matching faces of the mag- 
net should be free from dust 
and grime to eliminate “hum 
and chatter." Accumulation of 
dirt on these faces will result in 
vibration and incomplete sealing 
causing reduced contact pres- 
sure. As a consequence, exces- 
sive heating of contacts will take 
place. 








Intermediate fingers and con- 
tacts should be replaced in 
event of excessive wear to in- 
sure perfect operation. In clean- 
ing and dressing contacts, a 
mild abrasive such as a very 
fine sandpaper shoud be used, ie 
rather than a file or emery ol e ® 
paper. i . os 
tay 


& & 


Loose connections in any elec- > 
trical circuit are apt to cause 
heating. A periodic inspection 
of all nuts, bolts, screws, and 
terminals in motor starters is 
suggested to eliminate as far as 
possible the chance of over- 
heating, 





@ After checking that the magnet 
coil installed has the correct 
voltage rating for the applica- 
tion, and, after adjustments and 
replacements, a final inspection 
should be made to see that all 
connections are tight and that 
the coil is properly and securely 
mounted on the magnet. 


After completing the inspection > 
of the entire unit, the arc shield 
should be replaced and fastened 
into its proper position, 


Data from Allis Chalmers Manu- 
, facturing Company. 
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entury Type RS, Repulsion Start Induction, Brush 
Lifting Motors provide the very desirable combina- 
tion of high starting torque with low starting current. 

No other type of single phase motor has such a small 
drain on the power line in proportion to the size of the 
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the correct Century motor for your applications. Call 
him in today. 
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Precautions in Use of Instruments 
GENERAL INSTRUMENTS FOR DOUBLE DUTY 


Always try to have the instrument reading between '/) and A polyphase wattmeter can be used to measure a single. 
¥, full scale. Never read below '/3 full scale if possible. "phase circuit within the current and voltage ranges of the 
Never touch bare terminals or binding posts while an instru- instrument, by connecting the two current coils in series and 
ment is energized, the two potential coils in parallel. Scale reading should be 
The instrument reading should be made from directly above divided by two. 

the scale to avoid errors. When only single-range instruments are available, compact 
If a split-core current transformer is used with an ammeter, multipliers can be bought or constructed to provide addi- 
always make sure that the transformer-core joint is free tional ranges. 

from dirt which may introduce a considerable error in the An electrodynamometer and iron-vane instrument can be 
reading. * used on a.c. or d.c. With the iron-vane instrument used on 
To avoid temperature errors, instruments should never be d.c., reversed readings should be taken, the average value 
used in extreme temperatures. Special temperature-compen- being the correct value. A d.c. instrument of D'Arsonval 
sated instruments can be supplied for these conditions. construction cannot be used on a.c. 

Special instruments should be used to measure motor start- _ Power factor can be determined in any a.c circuit by using 
ing currents or welding currents. For example, a pointer- a voltmeter, ammeter and wattmeter. 

stop ammeter is ideal for checking motor starting current. 

Clean the glass of an instrument by using a damp cloth. A CALIBRATION 

dry cloth ven! induce a static charge on the glass and affect _ How offen an instrument should be calibrated depends on 
the instrument reading. If the instrument glass does become its use and the accuracy desired. If calibration standards 
charged, it can be dispelled by breathing on the glass. and equipment are not available, instruments of nearly the 
Never slam the cover of an instrument. Be sure the nuts of same rating can be checked against each other. If wide 
the binding post sna tight, even when not in use. ‘ discrepancies are noted, the instrument which obviously 
If an instrument is overloaded wid dropped or, if for any reads incorrectly should be checked by a competent labora- 
reason the accuracy is doubted, the instrument should be tory or returned to the manufacturer. 

checked against another instrument on several points before 

it is used again. REPAIRS 

Tapping an instrument with the fingers will remove any 

" slight stickiness. If the pointer movement is erratic, and if 
tapping causes appreciable movement of the pointer, the 
instrument bearings may require attention and should be 
examined by a competent instrument-repair laboratory. 
Instrument accuracy is always expressed in terms of the per- 

“ centage of error at the full-scale point, so maximum accuracy 
is obtainable by keeping the reading as high on the scale as 
possible. This calls for the selection of a properly rated in- 
strument. The accuracy of the readings is determined as 
follows: Assume that there are 100 scale divisions and that 
the accuracy is one percent of full scale. A scale reading of 
100 means that the quantity measured contains 100 units 
plus or minus one percent, or plus or minus one scale divi- 
sion; that is, the correct value lies between 99 and 101 
units. However, while a scale reading of 20 (1/5 of full 
scale) also has a margin of error of plus or minus one divi- 
sion, the error is five times as great, or plus or minus five 
percent. 

_ Wattmeters should be so connected into a circuit that the 
current coil and the potential coil are at the same potential. TRANSPORTATION AND STORAGE 
(The potential terminal, which is connected in the same 
side of the line with the current coil, is usually identified by ___ Instruments should be stored in a place free from dust, cor 
the zero or + marking.) rosive fumes, and excessive humidity. 

_ The above is particularly important where multipliers are to An instrument should be slid into its carrying case, not 
be used, as it is possible to obtain a potential difference * — dropped. 
between the current and potential coils high enough to _ An instrument should: preferably be transported face down, 
cause a breakdown. or up on one end, in order to remove the weight from the 
Instruments with single ratings are preferable because if, by lower pivot. 

" accident, the single-rated instrument becomes defective, the _ If it is necessary to transport an instrument other than by 
use of only one instrument is lost; whereas if one tap of a hand, it should be carried in a padded container which will 
multi-rated instrument burns out, the entire instrument has absorb shocks. 
to be repaired. For example, instead of having a voltmeter Do not carry more than one instrument in one hand. if} 
rated 600/300/150/75 volts, it would be preferable to have means have been provided for locking the moving element, 
two instruments rated 600/300 and 150/75 or better still, to this should be done before the instrument is transported. 
have four separate instruments. _ When it is necessary to transport or store a recording in- 
When rectifier instruments are used in a.c. circuits to meas- strument, the ink should be removed from the inkwell, the 

" are a.c. values, the wave form should be known, as rectifier pen cleaned, the moving element locked, and the chart car- J 
instruments are normally calibrated on sine-wave a.c. circuits. riage secured. 4 


General Electric Company 


Unless a competent instrument mechanic is available for 
making repairs, it is recommended that instruments be re- 
turned to manufacturer or to a competent laboratory. 

The following is a guide for finding some of the more com- 
mon causes of trouble: 

a. Sticky or jerky pointer——Dirt on scale; pointer touching 
glass; dirt in air gap of moving element or damping magnet; 
damaged bearing. 

b. Pointer sticks to stop———Dirt or grease on pointer or stop. 
c. Instrument fails to indicate——Loose or dirty lead con- 
nection; poor soldered joint; open resistance spool; open 
armature; control spring or lead-in burned out. 

d. Pointer cannot be set at zero——Bent pointer or zero 
adjuster crank arm out of regulator slot. 

If an instrument element is removed from the case in order 
to inspect for any of the above causes, extreme care should 
be taken not to get dirt and dust into the instrument and 
not to distort or damage any of the delicate internal parts. 
Instrument bearings should never be oiled. 
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oF. con- 
index 


How good a job are you makine of your tnotor applications? 
ls each job really ‘‘a sweetheart’ o1 do they look more like the 
results of a shotgun wedding? 

It's easier to make each job a sweetheart .. . if you take ad- 
vantage of the wide flexibility cf Master motor drives. For in- 
stance, look at the application shown below. By incorporating 
a motor, an electric brake, a mechanical variable speed unit and 
a gear reduction .. . all designed and built into one compact 
integral unit . . . this Master motor provides variable speed at 
exactly the right range and in addition can be quickly and ac- ° 
curately stopped at exactly the point desired: It mounts neatly on 
the machine, saves space, saves money and aradity improves the 
output, safety, appearance and convenience of the equipment. 

Probably you will not need exactly the same combination of 
motor features illustrated below, but the Master line includes 
motors for every current specification, every type of enclosure, 
and every type of sncunting arrangement... in fact, is the most 
flexible, the most versatile line of motor drives in the world. 

Investigate Master's unusual ability to serve you economically 


with motors that really fit the job in sizes from 1/10 to 100 HP. 


THE MASTER ELECTRIC COMPANY @ DAYTON 1, OHIO 
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DATA SHEET 


The number at the right is a classification for con. 
venience in filing and for a future data sheet index 
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Instrument Connections 
A. C. MEASUREMENTS 
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Always connect an ammeter in series with the load—never 
across if. Ground the current transformer secondary. If an 
ammeter is to be used in circuits of devices such as motors 
that have a high starting current, short out the ammeter until 


VOLTMETER 


























after the starting period. Or, if the instrument is to be left 
in the circuit for some time, use a short-circuiting switch to 
avoid damaging the instrument. The switch can be opened 
whenever a reading is to be taken. 
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Fig. 3. Voltmeter 


Always connect a voltmeter across the load—never in series. 
To extend the range of a voltmeter, a multiplier may be used. 
If a higher rated voltmeter is not available use a potential 
transformer. Ground the potential transformer secondary. An 


VOLTMETER AND AMMETER 


Fig. 4. Voltmeter and multiplier 
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Fig. 5. Voltmeter with potential 
transformer 


a.c. voltmeter connected to an inductive circuit (such as @ 
generator-field circuit) should be disconnected before. the 
circuit is opened. Otherwise the inductive kick may r@ult » 
in a bent pointer or other injury to the instrument. See 
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Fig. 6. Voltmeter and ammeter 
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In Fig. 6, the voltmeter measures line voltage. The am- 
meter measures load current only. In Fig 7, the voltmeter 


Data from Genéral Electric Co. 
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Fig. 7, Voltmeter and ammeter 





measures load voltage, not line voltage. The ammeter 


measures load current plus voltmeter current. 
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Amazing Efficiency for 


INSU 
SULATING ARMATURES AND STATORS 


th 


windings: Distribution of varnish is 80 
uniform that armatures balanced before 
Zanderizing” are in balance after treatment. 


Thorough and complete bake of varnish in- 
‘on assured in less than half the time 
by other methods. 


a.f°o0 > 


vee s oy Improves appearance of finished product. 
Eliminates all drainage of Vv : . 
moval of armature from bath. No cleaning 7 Substantially reduces floor space require- 


of drainboards and oven floors. Less fire ments. 
hazard. : f Maintains yniformity of production by simple 
7 Completely penetrates throughout armature controls and ease of inspection. 








A TEST o view the Zanderoll Process” 
iy products test treated. Full 
cooperation is offered to your en 
i » and analyze the am j 
of the Process’ 45 applied to yo 





SERVICE 


Through Fostoria Industrial Service Centers, 
located in twenty major cities, The Fostoria 
Pressed Steel Corpora i 
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WITH G-E LAMPS FOR SPECIAL 
INDUSTRIAL APPLICATIONS 


Are you taking advantage of the many profit- 
INS FS CTLON able sales opportunities in G-E lamps for 
special industrial applications? For example: 


Py, > 1. INSPECTION. When G-E featured the in- 
aa spection device at left in a recent ad, hun- 
dreds of production men wrote or tele- 

phoned for more information. 


. DRYING. Versatile drying tunnels with 
G-E infra-red heat lamps have solved many 
a factory’s drying problems. 


. VIBRATION. Almost every plant that uses 
high-speed machinery is a market for 
G-E Mazda Vibration Service Lamps. 


These are just three of the many business 
opportunities in G-E’s full 
lamp line. It pays to know 
and sell the complete line! 


4 Inspector sees inside of shell 
G-E Reflector Lamp in this reflecting mirror 
throws beam info shell interior 











: Pm, ; bog sci j é — 

DRYINGInfra-red heat from G-E Drying Lamps offers excep- VIBRATION. Lamp failures in supplementary lig 

tional results in reduced drying ya "hor many industrial units on high-speed machinery can often be reduced 
finishing applications. using the G-E Mazda 50-watt Vibration Service Lamp. 


Hear the General Electric radio programs:"The G-E All-Girl Orchestra”, Sunday 10 p. m. EWT, NBC;“The World Today” news, every weekday 6:45 p. ™ EWT, CBS. 
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WITH G-E MAZDA F LAMPS FOR 
FACTORIES e STORES e OFFICES 


1. Full quantities of G-E Mazda Fluorescent 
Lamps are now available! Store and office 
users of fluorescent lamps who have been 
unable to secure preferred rating now can get 
all the G-E Mazda F lamps they need! Here’s 
a big lamp renewal business that pays divi- 
dends zow—don’t delay! 


2. The market for new fluorescent installa- 
tions is developing fast! About 1,500,000 
commercial establishments need relighting. 
Most of them will want fluorescent. Start 
lining them up now for immediate sales when 
fixture restrictions are lifted. 


3. Fluorescent lighting installed in industrial 
plants in the past year or two now represents 
an increasing opportunity for steady lamp- 
renewal profits. 


Remember—now you can get quick delivery 
on both rated and unrated orders for G-E 
Mazda Fluorescent Lamps. Don’t delay! 














FLUORESCENT lamp renewals in industrial plants 
are a big market. 





ABOUT 600,000,000 square feet of office and 
warehouse space need relighting. 





FEP BUYING WAR BONDS-— KEE P 
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QUESTIONS from readers on probems of industrial equipment, instal ‘ 
maintenance and repair. Answered by electrical maintenance engineers , 
industrial electrical contractors out of their experience. For every ques. 


fion and every answer published, we pay $5.00. 


~ READER'S QUIZ 


¥ 
roe! 
is 





MOTOR PROTECTION 


UESTION 143. We have a 

O bucket elevator driving an tnduc- 
tion motor and a V-belt drive. 
This elevator occasionally blocks 
due to buckets catching or some 
other cause and each time this 
happens the V-belt burns. The 
motor is 15 hp., 550 volt, 3 phase, 
25 cycle with across-the-line au- 
tomatic starter. Could someone 
suggest a suitable switch that 
would cut the motor off, as soon 
as the elevator blocks and save 
the V-belts?—W.R.T. 


A TO QUESTION 143. If a 
e@ time delay relay is used in 
conjunction with an _ instantaneous 
overload relay and an additional con- 
tactor to keep the overload relay out 
of circuit until the motor accelerates, 
then the overload relay heater can be 
selected to operate at, say, 125 percent 
load, (not nameplate rating), and 
would afford “jam” protection to the 
motor. Since the motor starts on full 
voltage, it draws a maximum current 
each time it starts from five to seven 
times its full load current. An instan- 
taneous type of overload relay if set 
too low would operate each time the 


motor started and shut the motor down.’ 


If the adjustment were made too high, 
it would offer no protection to the 
motor when it stalled. Since motor 
doubtless accelerates in several seconds 
a control scheme as in the diagram 
will afford the protection desired. 

When starting, the sequence of oper- 
ations is as follows: 

1. Pressing the start button (which 
must be held closed till the time delay 
relay operates) energizes coil CL of 
the auxiliary contactor which short- 
circuits the instantaneous overload re- 
lay coil which is in series with motor. 

2. As contact CL» closes, line con- 
tactor operating coil LE is energized, 
starting the motor. .This electrical in- 
terlock arrangement is necessary to 
make sure that the instantaneous over- 
load relay coil is safely short-circuited 
before starting the motor. 


92 


A.C. 
power supply 




















M = Afofor 

LE=Line contactor 

CL =Avuxiliary contactor 

OL = Instantaneous overload relay 
TD = Time delay relay 


3. Pressing the start button also 
initiates a time delay relay which oper- 
ates after the number of seconds re- 
quired to accelerate, and opens the 
short-circuiting contactor. This action 
places the IT relay in circuit and on 
guard to take the motor off the line in 
case of a jam.—R.F.E. 


TO QUESTION 143. A very 
@ simple and inexpensive way to 
protect this equipment is by the use 
of the so-called instantaneous trip relay. 
This is nothing but an ordinary 
single magnetic overload relay with 
the coil in series with one of the motor 
leads, but with the dashpot piston 
removed so as to eliminate the inverse 
time element. The position of the 
core or plunger can be adjusted so 
that it will pick up only when the 
load on the motor exceeds a certain 
amount, at which time it will operate 
instantly. The normally closed con- 
tact on the relay is connected in series 
with the pilot circuit of the magnetic 
starter. The only change in the nor- 
mal operation of the starting equipment 
is that the start button when starting 
the motor must be held down until the 
motor comes up to speed, because this 
relay will pick up on the starting cur- 
rent, but will drop back when the 
current has dropped to normal. 

This idea of instantaneous. tripping 
is quite valuable for any type of ele- 
vator or conveyor which might easily 
become jammed, and seriously damage 
some of the equipment. The thing 


is not 100 percent foolproof however, 
because it can easily be mis-used, such 
as some person pushing the button 
repeatedly even when he knows the 
conveyor is jammed. Probably the 
only remedy for such carelessness or 
ignorance is the use of shear-pins— 
i 


A TO QUESTION 143. We 
e@ have completely eliminated our 
elevator drive trouble by equipping our 
motors with magnetic motor starters 
fitted with bimetallic strip type over- 
load relays. This type relay has inter- 
changeable heaters that can be selected 
to provide the degree of protection 
desired. 

Relay heaters for this service should 
be selected to trip at a current value 
10 percent above the normal operating 
current instead of basing the heater 
size upon the motor full load rating. 
—B.C.M. 


A TO QUESTION 143. In com 
@ nection with the problem of 
having the motor stop as soon as the 
conveyor stops in order to save V-belts, 
a centrifugal switch can be easily 
installed on end of counter shaft to 
which V-belts are connected. The con- 
tacts of this switch are open when the 
conveyor is stopped and closed when 
conveyor shaft is turning. The cen- 
trifugal switch should be connected 
in series with the stop button controll- 
ing the motor line-contactor so that the 
power will be cut off if conveyor shaft 
stops. Of course, it will be necessary 
to short-circuit these two leads until 
shaft reaches sufficient speed to close 
the contacts. ° This is easily done by 
another button on pushbutton station 
(which is a normally open button) 
held closed by operator when he starts 
conveyor until contactor is held in by 
the circuit closing through the centri 
ugal switch.—L.F.D. s 


4 
4 


TO QUESTION 143, If 
e@ motor is correct size for 
load and the belt tension is right 


pulling the load, there should be 0 
trouble such as mentioned in this que 
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SLIP-RING MOTORS 


FOR CONTINUOUS OR INTERMITTENT HEAVY-DUTY SERVICE 








The /deal Motor for Ele vators, Cranes, 
Hoists and other Heavy-Duty Service 


Here is a heavy-duty motor that is built to “take a walloping” and stay right on 
the job. Wagner slip-ring motors when operated in conjunction with proper control 
equipment have these important advantages: 


1 Ability to start extremely heavy loads 4 Smooth acceleration under heavy loads. 
without affecting running characteristics. 5 Higher starting torque with lower starting 
2 No abnormal heating with repeated current. 

starting and stopping. 6 Variation in operating speed, each re- 
3 Variation in starting torque to meet vary- duced speed adjustable for a selected rpm 
ing torque requirements. for a given load. 


WRITE FOR COMPLETE INFORMATION... 


Fein glon Gary siesuctaceyil 


ESTABLISHED. t691 
6413 Plymouth Avenue, St. Louis 14, Mo., U. S.A. 
ELECTRICAL AND AUTOMOTIVE PRODUCTS 





WAR BONDS Se: 
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Manufactured by OHIO CARBON COMPANY 


Distributed by 


INSULATION & WIRES, Inc. 


2127 Pine St., St. Louis 3, Mo. 30 Trowbridge Ave., Detroit 2, Michigan 
287 Simpson St., N.W., Atlanta 3, Georgia 18! Portland St., Cambridge 41, Mass. 
3930 Coleridge, Houston 5, Texas 


INSULATION AND WIRES 




















Designed to automatically 
regulate electrically oper- 
ated equipment in accord- 












ance with changes in tem- 
perature, pressure, vacu- 
um, fluid level or mechani- 
cal movement. 

Mercoid Controls have 
many desirable features 
which have made them 
favorites among leading 
industrial engineers. Scuebie tanta ts 
Pressure Control Explosion- proof case 




































DA (Double Adjustment) Temperature or Pressure Controls are used extensively on industrial applica- 
tions. The outside double adjustment facilitates the contro! operating range setting. The calibrated dial 
plainly indicates the desired setting. All guesswork is eliminated. No cover to open or remove when 
making control adjustments. A locking device is provided to prevent tampering. Various ranges available. 
The hermetically sealed mercury switches are dust and corrosion-proof. There is no open arcing, pitting 
or sticking of contacts. These switches assure better control performance and longer control life. 

If you have a pressure or temperature control problem Mercoid engineers will assist you.. 


See catalog No. 600 for complete information on all types of Mercoid Controls. 








THE MERCOID CORPORATION, 4233 BELMONT AVE., CHICAGO 41, ILLINOIS 





| large motors. The resistance valwt 





tion. The question mentions an auto. 
matic across-the-line starter, This 
starter should have the proper overload 
relays installed for this particular moto; 
and load. If this condition does not 
exist it should be corrected or be te. 
placed by a starter that has the Proper 
protection and will open and stop motor 
when the conveyor gets jammed or 
overloaded.—D.S.V. 


LOW INSULATION 
RESISTANCE 


O UESTION 144. If a motor were 


checked and one found the resist 
ance of the insulation to be 
slightly lower than the recom. 
mended minimum, what should 
be done? Should it be rewound? 
—F.F. 


TO QUESTION 144. An iso. 
e lated test value of insulation 
resistance is not usually indicative of 
the life expectancy of the insulation. If 
the motor winding has been exposed to 
damp atmosphere, the first test of insu- 
lation resistance may indicate a safe 
value. If then the winding is heated 
to its normal working temperature, the 
resistance will be found considerably 
less, than the initial test, possibly less 
than the recommended minimum. After 
several hours of maintained heat the 
resistance will be observed to rise 
gradually to the final temperature which 
may be well above the allowable mini- 
mum. This temperature should be 
recorded as indicative of the condition 
of the insulation at the time the test 
is made. 

The insulation resistance at normal 
working temperature of the winding 
should be observed periodically, say 
annually for motors up to 150 hp. and 
as often as every three months for very 


so determined plotted against time i 
considered to show up the condition of 
the insulation to best advantage. As 
long as the derived curve is smooth, 
the insulation may be considered satis 
factory even though the last observel 
value of resistance is below the recom 
mended minimum for a first class job 
When the curve shows a decided bent 
downward, trouble can be consideret 
imminent and isolation and repair 
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the affecting coils or complete rewinl 
should be considered. 
It must be understood that sat 
factory insulation resistance as me 
ured from copper to core does no 
guarantee that the motor winding 
not give trouble because there may 
defects within the winding itself. Aga 
a motor operating on an ungrou 
system may not have its insulation 


a Electrical Contracting, September 1 


both a 
Nex 
Stator 
Stator 
Roll 
deep el 
Varnis} 
The 
back i; 


Electr: 







1 auto- 

This 
verload 
- motor 
eS not 
be re- 
proper 
) motor 
ned or 


or were 
resist. 
to be 
recom 
should 
wound? 


An iso- 
sulation 
ative of 
tion. If 
osed to 
of insu- 
a safe 
heated 
ure, the 
iderably 
bly less 
1. After 
eat the 
to rise 
‘e which 
le mini- 
yuld be 
ondition 
the test 


normal 
winding 
Ily, say 
hp. and 
for very 
e value 
time 15 
lition of 
ge, As 
smoot!, 
ed satis 
»bservel 
> recom 
lass job. 
led bent 
nsiderel 
epair 0 
» rewind 


at satis 
1s meas 
Joes fd! 
fing wil 
> may 

f, Aga 
roundel 


lation © 






or 194 











the phases is forced to ground poten- 


ground seriously stressed until one of 


tial at some point on the system. Vigi-' 


lance in observing and recording insu- 
lation resistance is certainly a com- 
mendable practice but satisfactory data 
observed should not be considered as 
infallible proof of long life expectancy. 
—G.LS. 


TO QUESTION 144. One test 
A. of insulation resistance alone 
is not sufficient to warrant rewind- 
ing a motor. Periodic tests will more 
truly indicate the condition of the insu- 
lation. Insulation resistance varies with 
temperature, humidity, dirt accumula- 
tion, etc. These conditions should be 
noted on test data sheet. 

The motor should be blown out and 
cleaned before taking the test. If the 
result is a low reading (one megohm 
is considered a fairly safe standard), 
the motor should be baked to determine 
if moisture is the cause. If the baking 
improves the insulation resistance it 
would be well to apply a coat of insu- 
lation varnish after the baking. If 
the motor stays well within its tem- 
perature rise limit and takes nameplate 
amperes on full load, then rewinding 
should be unnecessary—J.R. 


A TO QUESTION 144. When 
e I have a motor sent into the 
shop after having tested and found 
the insulation resistance value low, 
that is less than one megohm, I have 
the motor thoroughly cleaned. 

In cleaning an a.c. motor we disman- 
tle motor, check bearings and shaft, 
clean heads of motor and then go to 
cleaning the stator and rotor. 

When cleaning the stator we wash 
it with hot water and low pressure 
steam to remove all-trace of grease and 
chemicals. If necessary to remove 
grease, we sometimes have to wash 
with No. 9 refined oil then again wash 
with steam and hot water. The rotor 
is treated the same way. 

Do not allow hot water or steam 
to play on one place, or coils might 
be damaged. Play the water and 
steam all over the coils rapidly; the 
time will depend on the size and con- 
dition of the motor being cleaned. Ten 
minutes will usually clean a 25 hp. 
stator and rotor. 

After the cleaning has been finished 
put the stator and rotor in the bake 
oven and raise temperature to 180 deg. 
F. and hold for eight hours or until 
both are thoroughly dried out. 

Next remove from oven and dip the 
stator in black baking varnish while 
Stator is still hot, 

Roll the rotor in a varnish pan, 
deep enough to cover rotor bars with 
varnish and keep shaft clean. 

The stator and rotor are now put 
back in the oven and baked 18 hrs. 
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Care prevents Wear 


@ It’s not unusual to find Johnson Electric Motor 
Bearings delivering excellent service for ten, fifteen 
and even twenty years. When they are properly 
installed, kept in line and properly lubricated they 
often outlast the motor. Right now when they are 
so hard to replace, it will pay you to give them the 
best of care. If replacement is necessary, order well 
in advance to prevent a breakdown of your vital 
equipment. Johnson Bronze Company, 490 S. Mill 
Street, New Castle, Pennsylvania. 
















°°¢ A COMPLETE Line of 


SUSPENSION 
DEVICES! 


@ For safer, more economical suspension 
of electrical installations specify EFFI- 
CIENCY Devices! Designed to fill a long 
recognized need, EFFICIENCY Suspension 
Devices are available for attaching wires, 
cables, conduit, and pipe to all construc- -@==3— < —— 
tion forms and surfaces; structural steel, ? 
concrete, brick, hollow tile, or wood : 
without drilling holes! This important ad- 
a pa savings pa teees . 
time and labor but also in cost of electrical (SeeEEEREe mers Sms 
installations. ‘ 2 ~ Te rel - 
The illustration at the right shows a number . 
of EFFICIENCY Devices mounted as they 
would be in actual installations. Note that 
these fittings clamp solidly to columns, 
girders, angles, pipe or messengers, safely 
and securely. ; 

Write today for your copy of EFFICIENCY 
Catalog 38A .. . contains complete con- 
struction and application data on all EF- 
FICIENCY Devices. 
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Protection: 
COOL FUSES 





LINKS LOCKED INTO CIRCUIT 


NON-HEATING 
CONTACTS 


Keep Motors Humming 





100% Quality 
APPROVED BY UNDERWRITERS 


Mfgr's. Agents Territory Open 
WARE BROTHERS 


4410 W. Lake St. Chicago 24, Ill. 











at a temperature of 212 deg. F. 

After the 18 hr. baking period has 
expired, the stator and rotor are re- 
moved from the oven and allowed to 
cool to 72 deg. F. or room temperature. 

When they have reached room tem- 
perature or 72 deg. F., they are ready 
to be checked for insulation resistance 
(not sooner). We use a Megger. 

As a rule, after a motor has been 
cleaned and varnished as above, the 
insulation resistance test will usually 
show one megohm or more. That 
has been my experience. 

The above method is used on motors 
that operate on voltages of 440 and 
lower. On 2,300 volt motors, after 
we have tested our insulation resist- 
ance value we then make a dielectric 
test for insulation breakdown before the 
machine is put back in service, if the 
insulation resistance test proved O.K. 
(Five megohms or above on 2,300 volt 
motors in our plant). 

The Standard Handbook for Electri- 
cal Engineers furnishes a wealth of 
material on this subject.—G.W.L. 


A TO QUESTION 144. If the 
@ insulation readings of a motor 
are only slightly under the recommend- 
ations then the following steps should 
be taken. 

First, take a reading in the proper 
manner. Disconnect the terminals at 
the motor otherwise the test will in- 
clude the insulation of the circuit wir- 
ing, switches, etc. Check the condi- 
tion of the terminal leads from the 
windings. Frayed and cracked insu- 
lation on the leads will give a low 
reading. 

Secondly, bake the motor for 24 
hours and then take a reading. Ii 
the reading comes up closer to stand- 
ard, continue baking until the reading 
is stationary. This stationary reading 
will usually equal or surpass the mini- 
mum standard. 

If continued baking fails to raise 
the reading then connect the motor and 
run it without a load. Hook-up an 
ammeter in the circuit and place a 
thermometer on the frame of the motor. 
Consult the nameplate and observe that 
the amperage stays within safe limits 
and is constant for two hours. See 
that the temperature stays within safe 
limits. At the end of this time connect 
the load and observe the amperage 
and temperature for at least eight 
hours. 

If the amperage and temperature 
raise are within nameplate specifica- 
tions then it is safe to assume that 
the motor is in good condition. Con- 
tinue to check amperage and tempera- 
ture hourly for several days. Use a 
thermometer to check temperature. 
Never depend upon the “feel” of the 
motor.—G.B. 


TO CONVERT MOTOR 
TO A GENERATOR 


UESTION 145. We have a 30 
hp. 230 volt d.c. compound wound 


motor, amperes 110, rpm. 1100, 
I would like to convert this motor 
over to a generator. Can q 
reader suggest the necessary 
changes which will do this?— 
R.E.P. 


A TO QUESTION 145. To com- 
@ vert a compound motor to a 
generator, reverse the connections to 
the series and commutating fields, then 
drive it in the same direction it ran 
as a motor. 

To get the best results, run it at 
about 15 percent higher speed than 
it ran as a motor. This will give 
you a range of voltage adjustment 
as the output voltage can be held at 
230 volts with any load. This can 
be done with a field rheostat in the 
shunt field circuit. Otherwise the 
maximum voltage output will be about 
230 at no load, and will drop as the 


load is increased.—C.A.M. 
A TO QUESTION 145. Assum- 

e@ ing that the fields are all 
properly connected up, use the same 
rotation but interchange the series 
field connections. In other words, 
reverse the series field. Or perhaps a 
shunt generator is more desirable, if 


so, just short out the series field— 
E.J.K. 


A TO QUESTION 145. A con- 
@ pound wound motor should 
operate satisfactory as a generator. 
The shunt field should have a rheostat 
inserted in its circuit for regulating 
the voltage. Of course, an automatic 
voltage regulator may be used if de- 
sired. For best results the connec- 
tions to the series winding should be 
reversed, as current is reversed when 
the machine is operating as a get 
erator. Reversing the series winding 
will give a more flat range of the out- 
put voltage with a change of load— 
L.R.B. 


A TO QUESTION 145. The 
@ machine has probably been run 
as a cumulative compound motor and 
it is desired to operate as a cumulative 
compound generator. Since, for the 
same external polarity and the same 
direction of rotation, the current in the 
armature circuit as a motor 1s Oppo 
site to that as a generator, it will be 
necessary to reverse the series field 
connection. Then, all that is neces 
sary is to connect to a prime mover 
and start up. 

A few experiments may be neces 
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sary, especially if the machine has 
good idle for some time, or the pre- 
yious connections and direction of ro- 
tation is not known. 

re a 30 A field rheostat will be necessary 
wound | for regulating the voltage. With the 
- 1100, resistance all cut out, and the shunt 
} motor | Feld connected either across the arma- 
Cam a | tyre (short shunt) or across the arma- 
aaa ture and series field (long shunt), bring 
his?— \ ie machine up to speed. If the gen- 
erator fails to build up its voltage, as 
indicated by a voltmeter connected to 
0 com- the generator terminals, try reversing 
r to a | either the shunt field connections or the 
ons to | direction of rotation. Sometimes a 
s, then | jittle over-speed or extra pressure on 
it ran | the brushes may be necessary. If the 
; generated voltage still fails to build 
It at | yp, and the shunt field is in good con- 
| than | dition, it may be necessary to restore 
| give | the residual magnetism to the field 
tment | poles by connecting the shunt field to 
eld at | 4 battery for a few minutes. After 
$ can | this is done, experiment again with the 
in the | eld connections and direction of rota- 
e the | tion until a combination is found that 
about | will make the voltage rise when the 
as the | generator is brought up to speed with- 






BEAVER 
No. 371 





out load. 
anen apply 2 load and watch the a new FULLY ADJUSTABLE 
‘ . “—_ Threader for pipe up to 
ssum 
Al terminal voltage. If voltage drops 56” aud belts we te 2”. Write for Catalog 44 
rapidly, the series field may be oppos- SEAVER PIPE TOOLS INC 


same | ing the shunt field. This can be 
seriés | proved by short-circuiting the series 
vords, | field while the generator is loaded. If 
aps a | voltage rises upon short-circuiting the 


le, if series field, the series field connections 

eld— | should be reversed. If voltage drops be 
upon short-circuit, the series field is > 4 
properly connected. ops thn Pr Oo lec tion 


mee If the machine has no commutating 
nt poles, the brushes may need to be The spectacular production job America is doing is one of the miracles 
shifted forward (in the direction of of all time 

sostat | rotation) from the geometrical neutral. 
ating | The point of minimum brush sparking 
matic } an be found by observation. 

f de- If the generator has commutating 
nnec- § poles, the brushes should be left in the 
ld be mechanical or geometrical neutral. The 
when polarity of each commutating pole 
ger | should be just the same as the main 
ding | pole next forward in thie direction of 


942 DEEN AVENUE WARREN. OHIO 














TRICO "Powder-Packed"” Renewable Fuses and 
KLIPLOK CLAMPS are contributing a full measure 
in the drive for producing much more—faster— 
better—and at LESS COST. The choice of discrimi- 
nating engineers everywhere because they deliver 
top-notch efficiency and dependability. You get 
THREE TIMES THE SERVICE and protect production 
schedules against unnecessary stoppages. 


TRICO KLIPLOKS 
Exert a vise-like PRESSURE 








out- f  rotation.—L.E.B. 
ad.— 9 contact between fuses and 
clips. The destroying tem- 
f — We cause fuse 
Tee) WIGH-VOLTAGE see fo Naess Sechoyad 
| TESTING and blow prematurely—de- 


lays and costly repairs, etc. 


and 
disappear the moment 























ative , 
- the VESTION 146. I would like TRICO KLIPLOKS are ap- 
same to hear how other readers impro- plied. There's a size for 
n the vise testing equipment for use in every type of clip. 
yppo- runnmg a double-the-voltage- 
il be plus-one thousand test on lead TRY THIS 
field} -—« Cowered cables. When energiz- % 
eces- mg currents are too great for a FAMOUS COMBINATION 
over continuously adjustable auto- 
deg hasie then a water rheo- aida noe 
eces- tat is indicated. I find it prac- TRICO FUSE MFG. CO., Milwaukee, Wis. 
tically impossible to get smooth BULLETINS | and 6 in Canada: IRVING SMITH Sea pranore ss : 
2] 
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When You Suya 
BENDER 


EASY TO GET TO THE JOB 
Lightweight and portable, one 
man can easily carry or roll any 
Blackhawk Pipe Bender right 
to the job. Saves time and man- 






power. Bend rigid conduit and 


pipe up to 4”. 


WORK AT ALL ANGLES 


Compact hydraulic Porto-Power 
ram of Blackhawk Pipe Bender 


57 


M 


eliminates need for heating. 


WORK OVERHEAD 


existing pipe runs. 


Remote control permits opera- 
tor to stand in any position 
necessary to give him full view 
of job. Blackhawk Benders save 
need for elbows and couplings 
and otherwise necessary cutting 
and threading. 


DETACHABLE POWER 
UNIT for Extra Utility 
This unit (the heart of the 
bender) with special available 
Porto-Power attachments, can 
be adapted for pulling drive 
pulleys, lifting heavy equip- 
ment into place and doing scores 
of other trouble jobs. 










; BLACKHAWK_ MFG. COMPANY 
Dept. P2094, Milwaukee, Wis. 


- § Send full information on your pipe benders. 
i Name Stataeer 

' Company. af 

' Address. a DE 











State. 





q City 


BLACKHAWK | 


Porto-Power 


PIPE BENDERS 


All-directional operation and 
light weight permits work on 


SIGHT FROM ANY ANGLE 


works in all directions. Unique 
design. Avoids kinking. Power 











control for the full range. Unless 
I add large amounts of salt, I 
cannot reach the peak voltage; 
then as soon as the movable elec- 
trode contacts the water I get a 
tremendous increase in voltage. 
How can I start the test at prac- 
tically zero voltage and gradually 
increase until maximum test 
value is reached?—E.J.K. 


A TO QUESTION 146. As I 
@ understand E.J.K., he has a 
single-phase high-voltage transformer, 
whose high side is connected to the 
cable to be tested and whose low side, 
instead of being energized by a con- 
tinuously adjustable auto-transformer, 
is connected to the line in series with a 
water rheostat. The trouble with this 
arrangement is that the resistance of 
the rheostat must be infinity to bring 
the high test voltage down to zero. A 
resistor can be successfully used in- 
stead of an auto-transformer only if 
its ends are connected across the line, 
with one end and a movable tap con- 
nected to the transformer leads. 
The test conditions can be improved, 
but not remedied, in two ways: 
1.Connect an additional resistor 
(cast iron, wire wound, etc.) in 
series with the water rheostat; 
2. Use the water rheostat first with 
tap water, and decrease the resist- 


ance during the test by adding salt. 
—L.F.R. 


A TO QUESTION 146. Use 
@a water potentiometer. That 
means you bring both high voltage 
leads into the water and connect one 
lead at one side of the potentiometer 
and the other lead to the movable elec- 
trode. For minimum voltage hold both 
leads of the cable together. By moving 
the slide toward the other terminal you 
will get any voltage you want between 
zero and full voltage. 

If you want a dry system, you can 
use high voltage rectified d.c. Give it 
enough time to get fully charged. 
Caution: after you are through you will 
have to discharge the cable, to prevent 
an accident, by connecting a resistance 
across the cable.—H.S. 





Can you ANSWER 
these QUESTIONS 


QUESTION P6 —We replaced a 10 hp., 600/ 
1200 rpm., adjustable speed compound 
wound d.c. motor with a 15 hp., 700 rpm. 
shunt wound interpole motor on a paper 
slitter. This motor was used with a field 
rheostat to give a speed range of 2.1. The 
field current at 700 rpm. was .9 amperes 
and at 1400 rpm. was .35 amps. Average 
load on this.machine is 50 amperes. Under 
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midget 


TRIPLOC 


Midget Triploc 
cord connector 






Interchangeable contact units- 
male and female types available. 


& 6.8 
vO % 


2 pole 3 pole 


compact, heavy duty 
plugs and receptacles 


@ Midget Triploc plugs and 
receptacles are ideal for use with 
a great variety of portable elec- 
trical equipment where oper- 
ating conditions are severe. In- 
terchangeable 2, 3, or 4 pole con- 
tact,units permit many different 
types of assembled combina- 
tions. The protected female 
contacts may be assembled in 
either plug shell or receptacle 
housing for protection in line 
side of circuit. Automatic bay- 
onet lock is simple and effective; 
polarity is maintained and cor- 
rect insertion of plug assured by 
unequal spacing of contacts. 
Ground protection is provided. 
Write for General Catalog with 
complete listings of all types. 
Rating 10A, 250V., 15A, 125V. 


THE PYLE-NATIONAL COMPANY 


1344 N. Kostner Avenue, Chicago 51, Illinois 

























t units— 
available, 










jad with motor at 1400 rpm. the line 
amperes. fluctuated widely from about 5 
amperes to 100 amps, and speed of slitter 
yaried accordingly but not in proportion 
fo lite amperes. The field current re- 
mained steady at this speed. The com- 
sound wound motor always handled this 
fad without any variations in speed or 
amperes. While I realize this is an ex- 
cessive speed range for a constant speed 
motor, what is the reason for the motor 
acting like this?—H.R.S. 


ION 06 —From an m-g set sup- 
plying 125 volts, 25 cycles, 230 amperes we 
connected a bank of three 10 kva. trans- 
formers. The primary side was connected 
closed delta, so was the secondary, to give 


from the same bank so that our tester 
would have available— 

125 volts three phase 25 cycle 

230 volts three phase 25 cycle 

460 volts three phase 25 cycle 


However when a load of twenty amperes 
was applied on our 230 volt line (single 





115V.primary 











lnchantehannigean. K 


230 V. 

















phase) the voltage was pulled down: to 90 
volts. We checked all connections to con- 
form with rating plate. Above is a sketch 
of hook-up. What caused such a voltage 
drop?—W. H. L. 


QUESTION RG — 1 was once called on a boat 
to find out what the trouble was with a 
compound wound dynamo. This dynamo 
was running all right until it was stopped 
to make repairs on its prime mover. When 
the dynamo was again started up the 
voltage would build wp all right, but 
when load was applied the voltage would 
collapse on the dynamo. 

The first thing I did was to reverse the 
series field, this did no good, so I con- 
nected it back the way it was at first, then 
reversed the shunt field. When this was 
done the voltage would not build up at 
all, So I connected it..back the way it 
Was in the beginning. Then I passed 
current from another machine through 
the shunt field coils. This didn’t remedy 
teither. Next I shifted the brushes. This 
had the effect of raising and lowering the 
Voltage, By that time the boat was ready 
to sail and I had to leave the job without 
finding the trouble: 

I would like to know if any of the 
teaders of Electrical C ontracting have had 
similar. trouble and if so how they reme- 
died it.—H1.J.A. 


} PLEASE SEND IN 
_ YOUR ANSWERS BY OCTOBER 1 


‘—_—meieee 











460 volts. We also wanted 230 volts . 








E-M-T CONNECTIONS IN A FEW SECONDS! 
With B. M. Fittings 


TWO QUICK SQUEEZES give you Finer, 
Faster Conduit Connections. B-M Fittings 
do away with the twisting, turning and 
tightening of nuts and save you valuable 
time and materials. Then too, they are 
stronger, neater and much easier to work 
with in tight plages. Start using B-M 
Fittings today. Have more satisfied cus- 
tomers—more profits from each job! 

(All B-M Fittings carry the Underwriters 

Seal of Approval) 





* Clayton Mark & Co., Evanston, Ill, 





DISTRIBUTED BY 
The M. B. Austin Co., Chicago, Ill. 


Clifton Conduit Co., Jersey Cy., N. J 
Gen. Electric Co., Bridgeport, Conn. 
The Steelduct Co., Youngstown, Ohio 
Enameled Metals, Pittsburgh, Penn. 
National Enameling & Mfg. Co., 
Pittsburgh, Pa. 

Triangle Conduit & Cable Co., 

New Brunswick, N. J. 








Prompt Deliveries on Properly Rated Orders 


CO. « Galva, Ill. 
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OF PROGRESS 


@ It's a far cry from Edison's bi-polar 
motor of 1884 to the big 3-unit gener- 
ator shown below, equipped with 
Superior Carbon Brushes to 
meet the government's demands 
for long life, low friction and low 
7, temperature rise. The Superior 

* Research Department waits to 
analyze your needs likewise. 


SUPERIOR CARBON PRODUCTS, INC. 
9113 George Ave. 


CARBON 
BRUSHES 







Cleveland 5, O. 














Durinc these critical 
times we found that our best 
service to our country consist- 
ed in doing well the job for 
which we were best qualified. 
That meant turning out, in great 
quantity, wires, cables, conduits, 
connectors and other items of 
the highest quality, to serve 
directly and indirectly, every 
branch of the armed forces. 
With victory and peace, we can 
again render old and new cus- 
tomers the service for which 
National Electric has always 


been noted. 





National Electric 
Products Corporation 


Pittsburgh, Pa. 


Quality Electrical Products Since 1905 
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Selection & Application of 
Wound Rotor Motors 


[FROM PAGE 83] 


wound-rotor motor. To summarize, 
the weund-rotor motor gives the fol- 
lowing advantages: 

1. Low starting.current with high 
starting torque. 

2. Possibility of adjustable speed 
operation. 

3. Simple and rugged design. 

4. Relatively low cost for adjustable 
speed drive. 
5. Small 
motor itself. 
6. High efficiency at full speed. 

7. Applicability to plugging or dy- 
namic braking. 

Since it is not possible to obtain all 
the above advantages without sacri- 
ficing some good characteristics, the 


space requirements for 





Construction of a two-speed 
motor with six rings. 


Fig. 9 


advantages are balanced somewhat by 
the following disadvantages : 

1. Poor speed regulation at reduced 
speeds. 

2. Poor efficiency at reduced speeds. 

3. Limited number of speed control 
points with standard controllers. 

4. Control is bulky and relatively 
complicated for an alternating current 
motor. 

5. For constant speed operation, the 
cost of the motor and its control is high 
compared to a squirrel cage motor and 
its control. 

6. Maintenance is unfavorable when 
compared to a cage motor, because of 
brushes, rings and more complicated 
control. 

7. Slip rings and brushes subject to 
protection from dirt and isolation of 
sparks. 

In general, it may be said that the 
relative importance to the application 
of the various features tabulated above 
will determine the practicability of 
considering the use of a wound-rotor 
induction motor. 











SIMPLICITY PLUS! | 
New NON-INDUCTIVE | 
CABLE RACK = | 


for 


INDUSTRIAL 
PLANT 
WIRING 





D-F 3-Conductor 
Cable Rack, New Non- 
Inductive Design. Racks 
available for 
from 5/16” to 2%”. 


Type 


@ Radically different, the new 
M. & W. Non-Inductive Cable 
Rack is designed for A.C. or D.C. 
systems. Racked cables only par- 
tially surrounded by metal elimi- 
nates any chance of induced cur- 
rent in the rack. Impedance 
reduced with cables mounted in 
delta formation. Rack of one- 
piece construction . . . installa- 
tion of cables made qQick and 
easy through the use of split 
bushings. 


Send today for Bulletin C-S-51 
which illustrates the complete line 


THE M. & W. ELECTRIC 
MANUFACTURING 60., INC. 


EAST PALESTINE, OHIO 














AVOID FLIMSY 
FASTENINGS 


In Masonry & Concrete 
WITH 


LEAD 
EXPANSION 
TYPE 


The LASTING 


FASTENING 
% You simply place in hole, tap with setting tool 
and tighten. 


te Save time and effort. Assure a permanent work- 
manlike job. 3 

te Precision threaded, rust and vibration resistant 

900 available in 9 different diameters 6-32 to 7%: 

910 in 4", %'', eo" diams. in standard len 

Available on Low Priority. fs 
Ask your SuppMer or Write for Catalog i 


THE PAINE CO. i 
2961 Carroll Ave. ‘ Chicago 12, 
Offices in Principal Citles 


‘PAINE 
FASTENING Was[as 


‘and HANGING 














Electrical Contracting, September 194 
























Cc 








A Nic A Re 





sit bait aes 











YOUR PLANT 


with Allen-Bradley 
MULTI-UNIT CONTROL 
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Limit switches are growing in importance 
to machinery designers and builders be- | 
cause of the demand for completely auto- 
matic sequence operation. The application 
requirements are so diversified that 
the Allen-Bradley line lists several psx: 
hundred different types ... each one » 
adapted to meet the needs of a par- 
ticular machine or duty cycle. 

The whole story of Allen-Bradley 
limit switches, and how to select and 
install them, is told in the 24-page 
data book known as Bulletin 801-802. 

















Rod or Chain 
Operated 


ALLEN-BRADLEY 


LIMIT SWITCHES FOR 


























limit switches. 


machines or equipment? 
check your machines for possible 


Or, send for Bulletin 801-802. 


Baker Key Seater controlled with 
A-B Precision Limit Switches 


Right and Wrong 
Ways to use limit 
switches, A handy 
guide for design- 
ers of motorized 
machines, 


Do you use enough LIMIT SWITCHES? 


Here is a 24-page data book on limit switches...and how to apply them 


It is a gold mine of information on 
hundreds of varieties of limit switches. 
It also contains a special section on 
“Right” and “Wrong” ways to install 


Have you considered the possibili- 
ties of limit switch control on your 


If not, let one of our specialists 


im- 


provements with limit switch control. 
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Roller Fork’ Rubber-tired. 
Lever Geared Roller 








EVERY SERVICE 


Rotating 
Cam 
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RUBBER POWER CABLES © VARNISHED CAMBRIC CABLES 


telemetering and other metering instru- 


Helemetering and other me | Ability to Manufacture 
' ments give visual indication of various 


“operating conditions. : WIRES ct C ABLES 
Regular steel industry practice is an 


Gipioyed in the racking of feeder is the Result of 


qables for the auxiliary motors in the 
plate mill and structural mill. Dis- OVER FIFTY YEARS EXPERIENCE 
tribution either goes up into the steel 
trusses of the building or is run under- 
ground. 

Lighting levels in the general mill 
afea range from 5 to 10 foot-candles. 
The general lighting is done from 
overhead high-bay Millite Westing- 
house units, with glass covers at the 
bottom for ease of maintenance and to 
- prevent deterioration of reflecting sur- 

rong ‘ a ‘ 
10 lial face. In areas where higher illumi- 
handy ff nation level is desirable auxiliary equip- 
design- § ment is installed. For example, in the 
torized a e,° 

slab conditioning and bloom condition- 
ing part of the mill 3,000-watt, high- 
intensity mercury lamps are mounted 
at the roof trusses 59 ft. above the 
floor and produce illumination of about 
32 foot-candles on the working area. 

In the maintenance shop where high 
intensity is required Holophane units 
in pairs, containing a mercury 400- 
watt, high-intensity lamp teamed up 
with a 750-watt incandescent lamp are 
run in two parallel rows with a single 
row of incandescent reflectors down 
° the center. This provides about 27 
foot-candles on the floor area. Under 
the balcony 32 foot-candle illumination 
is obtained from units containing two 
100-watt fluorescent tubes for each 64 
sq.ft. Mounting height is about 48 ft. 
in the main area. 

All roadways and property fences 
are lighted by refractory type lumi- 
naires on metal brackets mounted on 
wood poles at approximately 150-ft. 
centers. A series system is used with 
the parkway cables running parallel 
to the roadway. The railway classi- 
fication and storage yards, a mile in 
length, are lighted from six towers, 
100 ft. high, made of wood and erected 
in pairs along the length of the yard. 
On each of the towers are four 1,000 
or 1,500-watt floodlights. 

Office lighting in the administration 
’ Iding, the plant dispensary and 
@her auxiliary buildings is fluorescent, 
Hsing the two lamp industrial type of 
*xture with two 40-watt white fluores- 
t lamps. Over the control panels 
Mm the switch house inbuilt Holophane 

units are mounted in the ceiling. 


Wiring For 
Steel [FROM PAGE 47] 


c 
A 


































control operator at the central switch 
house. On the main control board 


BUILDING WIRE © 


os) SERVICE ENTRANCE CABLE 


SHEATHED CABLE 


NON-METALLIC 


CRESFLEX 








CRESCENT 
@) WIRE and CABLE | 


IMPERIAL NEOPRENE JACKETED PORTABLE CABLES 





@ SWISV) QGQUVORGINS CO STIHVD SNIGTHM ©O SHUIM IOHINAS © SHINVD AVMMNUVE GNV GHSVONG-GVAT @ GUOOVNUAd S 





@ ARMORED CABLE 
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MAKING TENTS UNDER 
COLD CATHODE 


Faced with the increased demands 
of the armed services, the tent and 
duck manufacturers used all the tricks 
at their disposal to increase the quality 
and quantity of their production; Tents, 
tarpaulins, and duck and canvas cover- 
ings of all types are major items of 
material. 

One means of boosting production 
was the installation of better lighting 
systems, particularly in the sewing 
rooms where the seeing tasks are defi- 
nitely more critical. That is precisely’ 
what the H. Wentzel Tent and Duck 
Company, St. Louis, Mo., did. Their 
demands for a comparatively trouble 
free, minimum maintenance lighting 
system led them to choose cold cathode 
units. They found it was no picnic to 
straddle sewing machines and piles of 
duck with ladders to change lamps 
and they wanted as little of this as 
possible. 

The system installed by Hornbeck 
and Hardie, St. Louis electrical con- 
tractors, consisted of approximately 
400 feet of Federal Line-O-Lite cold 
cathode fixtures containing two rows 
of 20 mm., 3,500 degree white Zeon 
tubing. The units, supplied by the 
Federal Brilliant Company, St. Louis, 
are operated on 60 ma. transformers, 
the secondary voltage and number of 


MODERN LIGHTING 





transformers depending upon _ the 
length of tubing connected to each. 

The porcelain enameled reflectors 
are mounted end-to-end in a continuous 
line centered over rows of sewing ma- 
chines. They are ceiling suspended at 
a 7-foot mounting height so that most 
of the light is directed at the needles 
of the machines. The length and loca- 
tion of each row of fixtures varies 
to conform with the locations of the 
sewing machines. 

An over-all, general illumination, 
working-plane intensity of 25 foot- 


candles reduces the intensity of the 


critical seeing tasks of the operators 
with a resultant increase in quantity 
and quality of production. 


STUDIO LIGHTING PROBLEMS 
SOLVED BY FLUORESCENTS 


A new installation of fluorescent 
lighting in a New York studio devoted 
exclusively to recordings, where any 
electrical interference would be as ob- 
jectionable as a fulltime buzz-saw, has 
ended many months of complaints, ac- 
cording to officials of the World Broad- 
casting System. 

Technical requirements of the re- 
cording company, which is owned by 
Decca Records, Inc., led to a novel 
installation of the ballasts of the lamps. 
The ballast equipment from each pair 





MORE LIGHT—LESS FATIGUE and more production in this sewing room of 
a tent and duck manufacturer. High-voltage, cold cathode Zeon lighting pro- 
vides a blanket of 25 foot-candles at sewing machine surfaces. 
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NOVEL INSTALLATION of fluores. 


cent lighting, with the accessories 

mounted outside the soundproofing, end 

heat, spottiness; glare and objectionable 

shadows in this massive,* recording 
studio. 


of fixtures was removed, and mounted 
in ventilated metal boxes above the 
ceiling’s soundproofing and effectively 
“outside” the room. This mounting 
not only eliminated heat generated in 
the ballasts but more importantly te 
moved all trace of the hum that some- 


times accompanies operation of a fluo Her 
rescent installation. Silence is solid that 
gold inside a recording studio. dire 

There are 24 fluorescent lighting fix- area 
tures, each with two 100-watt fluores- offi 
cent lamps. The fixtures are mounted chi 
on the 22-foot high ceiling, four abreast — 
in six rows, parallel to the length of the WA 
76-foot studio which is 36 feet wide ing 

The former lighting system consisted enar 
of eleven special incandescent fixtures Die- 
plus a variety of drop-cord lights with bake 
bare, 100-watt incandescent lamps su rem 


pended where needed. This installa 
tion furnished between four and 12 
foot-candles about two feet from the 
floor with a consumption of 7} kilo 
watts. The new system provides better 
than 35 foot-candles at the same levé 
while consuming 54 kilowatts. This 
amounts to about two watts per squalt 
foot at a 22 foot mounting height. 

F. J. Cadenas, executive engineer 
the lighting division of Sylvania Hlet 
tric Products Inc., designed the i 
lation with the assistance of Chaflé 
Lauda, chief engineer of World Broat 
casting. 
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‘DAY-BRITE DESIGNS 
NOW AVAILABLE 


irect Ceiling or Sus- 
pension Mounting, for 
’ four 40-watt lamps. 

Write for Bulletin F-80, 












THE CORONADO 


Direct Ceiling or 
Suspension Mounting, == = 
for four 40-waff 
lamps. Write for Bul-* 
letin F-80. 





For Work Areas awd 
Administrative Offices 


Here are two new Day-Brite Fixtures © The CORONADO is a shielded typ 
that answer the call for suspension or _unit with ribbed diffuse glass side panels. 

direct ceiling mounting in offices, work Reflecting surface and louvers are fin- pepo 
areas, administrative and engineering ished in baked SUPER-WHITE enamel. INDUSTRIAL 


offices . ss xim illuminati i . 
Ma ee ee neon: 35 Steel enclosure frame in baked lustre FIXTURES 


achieved in both designs... The PARK- PROG REOPEN Again available 
WAY is an open-type fixture with reflect- : nciosure —_with porcelain en- 
amel reflectors, 


ing surface of baked SUPER-WHITE is held in P lace by oe ring — ension plus Day-Brite’s ex- 
enamel for high permanent efficiency. tension clips and service ‘chains—easily —— dwusive “ice-tong” 


. ‘ . ° 2 hangers which as- 
Die-formed, steel ends are finished in installed and removed in a few seconds —-Sungers When at 


baked lustre aluminum enamel. Lamps ...Both types are complete with all neces- lation speed. 
removable without disturbing ends... sary fittings, ready for quick installation. 

















Get all the facts on the complete Day-Brite line ... Consult 
your nearest Day-Brite Engineering Representative ... 
Write for Bulletins. 


THE HEAVY-DUTY 
DAY-LINE Single unit or continuous runs, for two 
or three 40-watt or two 100-watt lamps. Write 
for Bulletin F-77. 












EQUIP YOUR PLANT WITH 
CE ZAR AL 


Tn the light of wartime experience, progressive manufacturers 
have learned the vital importance of SKILLED LIGHTING to speed 
output and reduce accident. For better production today and 
better products in peace time, they are installing Wheeler- 
engineered fluorescent fixtures now. 

This is especially true since Wheeler is back in production of 
the all-steel unit —highly-developed product of wartime re- 
search plus 63 years of lighting experience. Open-End all steel 
Fluorescent units are available for two 40-watt, three 40-watt 
and two 100-watt lamps. Units have a broad metal wiring chan- 
nel, with easily-accessible, enclosed ballast. Can be mounted 
from chain or conduit, in individual or continuous runs. Mes- 
senger Cable, Rod, or Close-to-Ceiling Suspension fittings. Over- 
all fixture efficiency of two 40-watt unit 80%, three 40-watt unit 
74% and two 100-watt unit 71%. 








ALL-STEEL DUST-TIGHT Fluorescent Fixture for Class IT 
“Group G & F”, and Class III and IV Hazardous Locations will 
prove as efficient and economical in peace time as it is in 
meeting wartime demands for SKILLED LIGHTING, where lamps, 
sockets and reflecting surfaces must be protected from dusts 
and vapors. Available for two or three 48-inch, 40-watt lamps. 

These dependable units can be supplied with Double-Thick 
Plain Clear Glass, Water White Plate Glass or Tempered, Clear 
Safety Plate Glass, mounted in the hinged dust-tight cover. 


These are but two examples of the high-efficiency light engi- 
neering — SKILLED LicgHTING — which Wheeler has developed to 
give maximum visual aid to workers. Write for full details on 
the complete line of fluorescent and incandescent fixtures. 
Wheeler Reflector Company, 275 Congress St., Boston 10, 
Mass. .... New York, N. Y. Representatives in principal cities. 


Distributed Exclusively Through Electrical Wholesalers 


REFLECTOR 


COMPANY 


. Lighting Equipment Specialists Since 1881 








- Kapp, president, are enthusiastic about 
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“Eye-comfort of musicians, both 
vocalists and instrumentalists, has been 
greatly improved with the non-glare 
virtually non-shadow lighting we ua 
enjoy,” said Mr. Lauda. “We used tg 
get a lot of complaints and for a while” 
we thought they might be credited to | 
the artistic temperament of most of opr | 
guests, but our new lighting shows 
that ‘the criticism was justified. 

“When you stop to think that we 
have to control our temperature and 
humidity from day to day and from 
morning to afternoon, you'll see that 
heat is also an important matter for 
us. The cooler light of fluorescent 
lamps, and the mounting of the ballasts 
outside the studio walls, furnished com- 
plete solution.” 

Officials of Decca, including Jack | 






































the fluorescent lighting installation, 
Mr. Kapp gave a two-word opinion 
when he first inspected the new system, 
according to an associate who was 
with him at the time. “Wonderful, 
wonderful,” he said. 








LOCAL LIGHTING FOR READING 
IN A WAITING ROOM 


Local fluorescent lighting installed 
atop existing wood settees now pro- 
vides an illumination level for com- 
fortable reading in the main waiting 
room of Union Station, Washington, : 
D.C. 

Since the average illumination pro- Th 
vided by the general lighting measured e 





CROSS-SECTION DETAIL of unit shows | bas in 

mountings of ballasts, lamps, louvers 

wiring channels beneath the inverted wood ~ Gon 
mouldings. a 


approximately one foot-candle, local We; 
lighting appeared as the best immediate 
solution to improved reading comfort. 
The partition between opposing seals 
provides a logical location for the | 
lighting units. These consist of a col 
tinuous inverted wooden molding, the 
inside of which is lined with baked 
white-enamel metal which serves 4° 
reflector for the white fluoresce 
lamps placed end to end. Each sett 
length émploys four 40-watt and & 
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=|As Near as Your Phone 


pro- 


| the Assistance of Corning Lighting Representatives for 
the Solution of your Illuminating Glassware Problems 


j From Boston to Los Angeles . . . Toronto to Dallas . . . wherever you are located 
“ 1 .,. there is a CorninG Lighting Representative close at hand. Phone or write 
- | himif you have a lighting glassware problem. 

Back of him is all of Cornntna’s “know-how” in engineered lighting applications 
... the experience acquired in prominent installations where Cornine Glassware 
bows } has increased the efficiency of workers in industry and commerce. 

. Send for a copy of Cornine Lighting Data Catalog with complete information 
on Corninc Flur-o-guide* Lenses and Panels and illustrating typical installations. 
diate | Write Lighting Sales Dept., EC-9,Cornine Gass Works, Corning, N. Y. 


w *Flur-o-guides . , . Lens and Panels that are engineered to guide 
| fluorescent light to the areas where it’s needed, without eye fatigue. 
con- Q 


“CORNING” is a registered trade-mark and indicates manufacture by Corning Glass Works, Corning, N.Y. 
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Asaanere: P, Pardiny 
491 Terrace Ave. 
Atlanta. erty 
Tel.—DE-409 
Boston—G. S. pokes 
Room No. 515 5 
89 Broad Street 
Boston 10, Mass. “ 
Tel.—Hubbard ‘866 
Chicago—E. G. Koehler 
Corning Glass Works 
Merchandise Mart 
gm o 54, Illinois 
aware 6 
ee C..-Saxton 
20913 Morewood Parkway 
oe esr? 16, Ohio 
Tel.—Edison 0918 
Dallas—J. F. Echternach 
19 N. Lancaster Avenue | 
Dallas 8, Texas 
Tel.—9- 5364 
Los Angeles—M. G. yan Auken 
656 s Angeles 


Tel.—Vandike 0514 


New. be City—C. L. Ellis 
Filla fexbog? 
Po Glass Works 
718 Fifth Avenue 
New York 19, New York 
Tel.—Circle 6-8224 


San Francisco—S. A. Baker 
M. Ryerson ve 
278 Post Street ¥ . 
Room No. 404 4 
San Francisco 8, Calif. * 
Tel.—Garfield 6150-6151 
Seattle—E. R. Wadlingte 
403 Lowman Bui ding 
Seattle 4, Washington 
Phone—Elliott 8236 
Toronto—H. T. Wharton 
21 Belvedere Boulevard 
Kingsway, Toronto 9 
Ontario, Canada 
Tel.—Lyndhurst 4238 
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WAL powder 


GUNS iS @ SCCIGl OF 


BRIGHTNESS. 












WESTINGHOUSE PRESENTS joun’cuartes THOMAS * SUNDAY 2:30 EWT., N.B.C. © 


“TOP OF THE EVENING” ¢ MON., WED., FRI., 10:15 EWT., BLUE NETWORK 











Pp hosphor powder particles, like human beings, are of infinite variety. Some are fat, 


some lean. Some are dull . ... and some are bright! 


Determining the size of particle that has the most sparkle has proved one of the most 


exciting of Westinghouse research problems. 


Out of thousands of batches tested, one size has consistently shown the highest degree of 
fluorescence. This discovery has resulted in the development of phosphor powders with the 


greatest life and sparkle. 


These powders are now used in all Westinghouse fluorescent lamps. That’s why 


the Westinghouse Mazda fluorescent lamp of today delivers bright, high efficiency light 





wherever it is installed. And that’s why it pays to recommend Westinghouse! 










While much of our fluorescent production is earmarked for war industry, we are continuing 


as far as possible to supply fluorescent lamps for essential civilian use. Westinghouse 









Electric.& Manufacturing Co., Bloomfield, New Jersey. 







HELP SHORTEN THE WAR...BUY MORE BONDS THAN BEFORE! 






Westinghouse 
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I. af equard 


-* LIFE 
*PROPERTY 


with MSGILL 
Vaporproof Safety 
Guards 


CONTINUOUS ROW FLUORESCENT lighting atop the partition of the wood 
settees permits comfortable reading under local light. 


30-watt lamps. Removable louver 
guards serve both to prevent tampering 
and to shield the lamps from direct view 
by an observer in the opposite settee. 
After 112 hours of operation, 18 foot- 
candles was measured on a plane in 
reading position. The accompanying 
sketch shows details of construction. 
S Equipment was designed jointly by 

te the the Baltimore and Ohio Railroad Elec- 
trical Department and Consolidated 


PME S00-¢ 


- 500.2 
Mowwrr PORCELAIN Socmer wirnw PLAME 





Pitrsauec RéPLecroR No & 
WITH CONCENTRIC LovvER No. 
INT FoRcM6ae Lae ON Toe Of OurET Gox, 














Guard with the Gas Electric Light and Power Com- 


i 


pany of Baltimore. 


Seal-Tight Globes 


Where there is a possibility of 
fire, or other disaster from a CHURCH 
spark, exposed flame, heat or ILLUMINATION 
breaking of bulbs, then McGILL 0 
Vaporproof Lamp Guards For an adequate level of illumination 
should be used on all portable with the quality of comfort to create CONSTRUCTION FEATURES of thé 
or extension lights. The tight- an atmosphere conducive to worship lantern’ which uses 500-watt IF lamps 
sealing globe and heavy Cage, and designed to harmonize with the are shown in this detail. 
with air-tight seal in handle ; , ; } ce 
opening, eliminate these haz- Gothic architecture, a lantern type fix- _ SE VT = — at “ fi 
ards at every spot where this aptist Church, Waynesburg, £ aaa 
guard is used. These Vapor- The church auditorium is 51 fet 
proof guards are designed to long by 36 feet wide, with a cel 
stand up under roughest use height of 28 feet at the center, sl 
to 16 feet at the sides. The in 


and abuse. 
These guards also protect is Gothic with plaster walls and ceil 
painted in two tones of flat cream 


the light bulb -and prevent 
with a stenciled border. The fu 


breakage when used around hore: 
machines where water and oil ings are constructed of oak with 


eke at splash on ihe bulb. a medium dark finish. 2 
ee ae eS oe Originally there were four commer 
Senet satety: Seer. ‘ ie social fixtures in this almost square 
eich Sage 4 auditorium, and in order to make 
McGILL MANUFACTURING CO., INC. area appear longer, six outlets wet 
Electrical Division = installed. Recognizing that ~ ; 
1 iso, i ing of a Gothic church | should 
os ara rain cen mostly “down” lighting, with the 
ing illumination subdued to add to 
apparent height, hexagonal a bal 
LANT | be made from oak were designed.  & 
Bee ARE TEXTURES of The lanterns for the main ui 


ee et ot Bak are 36 inches high and 18 inchell 
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IL 
WRLC TOp 


200-WATT 
INCANDESCENT 


GIVES 
U... 


PRAK LIGHTING 


at new tow cost! 


@ Projects a full pattern of light on an 
area of 2500 sq. ff., at a distance of 
50 ft. 


@ Incorporates features found only in 
larger, higher-priced floodlighis 
@ rugged in construction @ highly 
sesisiant to shock and vibration 
@ weatherproof and corrosion-resistant 
@ equipped with famous silver-mirrored 
glass Permaflecior @ steel protective 
housing @ heat-resisting lens, (easily 
removable for maintenance.) 


@ Height, 12'/2''; length, 111/,’’; lens, 
8%/e"' in diameter. Floodlight is easily, 
quickly positioned to direct the light 
where wanfed-250° swing vertically, 
360° horizontally. For shovels, cranes, 
fractors; or mounfing on posts or 
‘buildings. Low in cost. Inquire of 


_ ‘your jobber or write direct for folder. 


ILLUMINATING ENGINEERS © DESIGNERS © MANUFACTURERS 
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COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 








diameter, with amber glass panels. 
Each contains a Pittsburgh Reflector 
Company reflector with a concentric 
louver sand a? 500-watt lamp. The 
lantern in the sanctuary is of the same 
proportions but smaller, and contains a 
reflector with a concentric louver and 
a 300-watt lamp. 

The interior of the lantern is illumi- 
nated with a 25-watt, flame-tint, tor- 
chiere-shaped lamp which casts a faint, 
mellow glow on the ceiling. 

The units in the auditorium are 
mounted on 18- by 17-ft. centers at a 
height of 16 feet from the floor. The 
average illumination after the system 
was in use seven months was 6.1 foot- 
candles provided by 1.64 watts per 
square foot. 


COLD CATHODE LIGHTS 
INDUSTRIAL AREA 


When the Jackes-Evans Company, 
St. Louis, built a new addition to 
their plant, the management was cog- 
nizant of the need for good lighting. 
Reviewing available light sources for a 
choice of a system that would best fit 
the application at hand, they chose cold 
cathode fluorescent. Prime reasons 
for the decision were the long life 
of the cold cathode tube with the re- 
sultant low maintenance cost. Since 
the area involved was to be used for 
the operation of various types of ma- 
chines, the reduction of ladder shifting 
for tube replacement to an absolute 
minimum was highly desirable. 

The lighting system, as installed by 
Cole Electric Company, St. Louis, con- 
sists of three rows of cold cathode fluo- 


TRIPLE ROWS. of cold cathode lighting form almost continuous troughs of 
four line 20 mm. tubing to provide this St. Louis plamt with 18-22 foot-candles of 
good lighting. Each group of three fixtures, with twélve 6-ft.- tubes, operates 
on the 7500-volt secondary of two, 110-volt (primary), 60ma. transformers. 
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rescent fixtures supplied by the Fedep 
Brilliant Company, St. Louis. Egg, 
row is 330. feet long, composed ¢ 
groups of three 6-foot fixtures mounte 
end to end. Each 6-foot unit contajp 
four 3,500 degree white, 20 tm 
tubes operating on 60 milliamiper 
transformers with a 110-volt primary 
and 7,500 volt-secondary. Each group 
of three fixtures is served by typ 
transformers, six 6-foot tubes (36 lingg| 
feet total) per transformer. 

The units are suspended, at a 164 
mounting height, from the stringers 
which tie-in the steel truss chords 
Spacing between rows is 20 feet. The 
new lighting provides an intensity of 
18 to 22 foot-candlés on the working 
plane; has a total output of 720,0H) 
lumens and a current consumption 
19,200 watts. 










































INSPECTION OF CHROMIUM-PIAT 
BALL BEARINGS 4 


One of the lighting problems gp 
fronting engineers in a Chicago 9 
plant was to provide lighting forte 
inspection of chromium-plated Bi 
bearings so that defects in the mets 
and in the plating could be detected 
with a minimum of eye fatigue. — 

The ball bearings range in size from 
4 inch to 14 inch diameter.. Direct 
light resulted in an abnormal degree of 
reflected glare and greatly restricted 
the area of surface in which defects 
could be seen. Indirect lighting te 
lieved eye fatigue caused by reflected 
glare and almost doubled the area in 
which flaws could be detected. 


[Continued on page 170] 
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For simpler, stronger construction in 
Schools, Offices, Stores & Industry 


One hundred years “in lighting” has 
taught us many things. 

Among them the fact that providing 
better lighting is not enough. The fix- 
ture must be designed to solve construc- 
tion problems for architects and build- 
ers—rather than to present vew ones. 


So... in designing the Miller 2-light 
Troffer to be the world’s finest continu- 
ous fluorescent lighting system for offi- 
ces, stores, schools and industry, we 


‘also designed it to be the most practic- 


able to build with—and around. 


Therefore . . . the patented Miller 
Bracket, which makes it possible to 
hang the troffer from the struc- 
tural ceiling and then to suspend 
the false ceiling (either wood or 
metal frame) from the troffer. 


ceiling hangs from the lighting fixtures 


This effects construction econo- 
mies, makes for stronger construc- 
tion and adds flexibility to the en- 
tire installation. 
In fact, so versatile is the Miller Troffer 
—in single units, unit combinations or 
in continuous light-strips “by the mile” 
—that its applications are almost as un- 
limited as the architect’s ingenuity. 
It is simple to service and so economical 
to operate that it encourages large in- 
stallations—an important factor ‘when 
the wartime bulge in industrial lighting 
tapers off and new users of fluorescent 
lighting are needed to fill the gap. 
Miller Engineers are in principal cities 
and, as we work with all light sources, 
including mercury vapor and incan- 
descent, they are unbiased. So call a 
Miller Engineer—or call us—and see 
why The Miller Company starts its 
second hundred years, still in the lead! 


MILLER COMPANY e MERIDEN, CONNECTICUT 





ROLLING MILL DIVISION 
Phosphor Bronze and Brass 
in Sheets, Strips and Rolls 


OIL GOODS DIVISION 
Domestic Oil Burners 
and Liquid Fuel Devices 


WLUMINATING DIVISION 
rf escent, Incandescent 
Mercury Lighting Equipment 


WAR CONTRACTS DIVISION 
War Materiel 











BONDING METAL CASES 
“I have two panels that are 


Q. subfed from a main externally 
operated switch, subfeeds are three 
number eights in a non-metallic unin- 
sulated cable, service the same size 
and type as cable. I grounded the serv- 
ice neutral with a number eight wire 
to water piping, circuits from panels in 
non-metallic uninsulated neutral (wood 
floor construction), panels located in 
corridors. I bonded the metal cases 
with bonding screw to neutral strip in 
panel, no water nearby. My opinion 
is that they are sufficiently grounded.” 
—J.K. 


The fourth sentence in new sec- 

e tion 3372 of Interim Amend- 

ment No. 43 requires that “Distribu- 

tion cabinets from which branch cir- 

cuits are run, if of conducting material, 

shall be bonded to the grounded circuit 
conductor.” 

Note that this kind of a connection 
is required only where the “uninsu- 
lated” type of non-metallic sheathed 
cable is used in defense emergency 
buildings. The opinion of our inquirer 
is correct.—F.N.M.S. 


SHALLOW OUTLET BOXES 
“The Electrical Inspector re- 


Q. cently refused to pass several 
wiring installations made on an R.E.A. 
cooperative because we had used shal- 
low boxes rather generally throughout 
the dwellings. In no case had we vio- 
lated the provisions of Section 3705 so 
we are unable to understand his action.” 


—S. K. 
A Just preceding Section 3705, 
e the Code states under Section 
3704 that “Outlet boxes for concealed 
work shall have an internal depth of 
at least 14 inches, except where the 
installation of such a box will result 
in injury to a building structure or is 
impracticable, a box not less than 4 
inch internal depth may be installed.” 
While it is true that you did not place 


114 


F. N. M. SQUIRES 


Chief Inspector 


New York Board of Fire Underwriters 


New York, N. Y. 


QUESTIONS ON THE CODE = 


more conductors in any box than are 
permitted by Section 3705, the fact 
that you used shallow boxes would 
justify the inspector’s action in refus- 
ing to pass the installations because 
the use of the shallow box restricts 
further additions to an_ installation. 
Inspectors will as a rule accept shal- 


- low boxes on porches or in closets on 


the ends of circuits where the likeli- 
hood of further extensions is remote 
and they are no doubt justified in as- 
suming that the use of a deeper box in 
locations such as these may be con- 
sidered impracticable. In this con- 
nection it might be well to consult 
your local inspection authorities as 
they may have some specific ruling 
regarding boxes.—G.R. 


SELECTION OF SERVICE SWITCH 
FOR A MOTOR INSTALLATION 
QO “Ts it in accordance with the 
© Code to use a general service 

switch for a load of two 3 hp. 
motors, or does it call that the main 
switch should be rated in hp.? 

“T understand that the disconnecting 
switch to the different motors is rated 
in hp. but as to the main switch,. I 


could not find any ruling on how this 
switch should be selected.”—M.Z. 


Two sections of the Code will 


e supply you with the answer - 


to the above question. 

Section 4408 tells us that inasmuch 
as more than one motor is involved, 
the service switch cannot serve as the 
disconnecting means for these two 
motors. Of course if the two motors 
satisfy the conditions in Section 4410, 
a single disconnecting means (but not 
the service switch), may serve both 
motors. 

Section 4314 would govern the size 
of the service switch, as it would have 
to be a size to take care of the feeder 
to these two motors. This size would 
be 125 percent of the full load current 
of one 3 hp. motor, plus the full load 
current of the other. 

As this service switch is neither the 


Answered by 


and 


GLENN ROWELL 


Electrical Engineer 
Minneapolis, Minn, 


controller nor the disconnect for these 
motors, it is not supposed to be opened 
under load and therefore does not have 
to be rated in horse power. Ba 

As our inquirer did not give ust 
full data on the motors, he will Hay 
to figure out the switch size from th 
amperes given on the motor fam 
plate-—F.N.M.S. - 







ELECTRICAL EQUIPMENT FOR 
CHARGING ROOM ' 


ee 
QO “What type and class of elec 

* trical equipment must we it 
stall in the charging room of a storage 
battery factory?”—J. A. 


Hydrogen gas is given off dur 
e ing the charging of storage 
batteries and may collect in sufficient 
quantities at or. near the ceiling of 
the battery charging room to presenta 
hazardous condition. Hydrogen gasis 
fourteen plus times lighter than aif, 
so the likelihood of a gas pocket form 
ing near the floor level is most remote 
It is also likely that this room would be 
adequately vented under normal com 
ditions and should dependence be placed 
on a gas testing instrument a sense af 
false security might result. Hydroget 
gas and air mixtures are explosive 
over a very large range extending 
from 4 percent to as high as 75 perce 
The very fact that hydrogen gas 8 
produced, as a by-product of the chatg- 
ing of storage batteries, in conside 
quantities, would make it advisabl 
to use only Class 1, Group B wiring 
methods and equipment for everything 
placed at or near the ceiling height- 
G.R. 


GROUNDING OF FIXTURES 


Fire Underwriters Inspection Burey 


































QO “I would appreciate yom 
© clarifying the ‘Code’ as tt pe 
tains to the installation of small 

rescent fixtures using 20 watt Lamps 
with ballasts in series (not transform 
ers for increasing voltage). The 
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TRUMBULL 
CIRCUIT BREAKER 
PANELBORRDS... 


means aS-way tmprovement 


IN ELECTRICAL SERVICE 


PROMPT RESTORATION OF SERVICE AFTER INTERRUPTION 


Each of these circuit breaker panelboards has its special application and 
capacity range. All, however, provide automatic short circuit and overload 
protection for electrical circuits with the assurance that service can be 
immediately restored after interruption (by the “flip of the breaker handle.’’) 





SAFE LOADING OF CIRCUITS 


These Trumbull circuit breaker panelboards are equipped 
with carefully calibrated and SEALED breaker units. 
Branch circuit loads are always adequately protected be- 



































|-BREAKER 
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il ion; 230V 





DO Amp. 






AKER PANELBOARDS 
g circuits; AC only; 
oa branches. 

































cause no improper replacements of protective units can i TT} 











be made. 


NOTHING TO RENEW OR REPLACE 


The circuit breaker, for both power and lighting circuits, 
is the simple, modern, tamperproof method of circuit 
protection . . . with nothing to renew or replace,— 

reducing maintenance,—preventing delays and interrup- 
tions of important industrial and business operations. 














TRUMBULE 


CIRCUIT BREAKER 
PANELBOARDS 
“4AT"’ and Multi-Brea 








ker 








For full information on the applications of these 











various types of circuit breaker panelboards, both “AT” 
and Multi-Breaker, write for Trumbullaid Circulars 
Nos. 303, 321, 325, 309. 


ELECTRICAL CONTROL APPARATUS 


Safety Switches and Circuit Breakers .. 
Service Equipment .. Motor Control . . 
Control Centers . . Panelboards + + Switch- 
boards .. Feeder Distribution Systems, etc. 


THE TRUMBULL ELECTRIC MANUFACTURING CO. ® PLAINVILLE, CONN. @ A GENERAL evectaic @) oncantzation 
















OTHER FACTORIES AT NORWOOD (CINN.) O. — SEATTLE — SAN FRANCISCO —LOS ANGELES 












PORCELAIN 


Use Porcelain Sockets — Be as- 
sured of dependable service — 
and at the same time conserve 


critical materials. 


P&S Porcelain Sockets do not 
come under the head of “substi- 
tutes” — but are QUALITY sockets 
in their own right. Backed by 
over 50 years’ manufacturing ex- 
perience. Available in both One 
and Two-Screw types. 


Send for 
Complete Catalog. 


Sold Thru 
Electrical Wholesalers 


PASS & SEYMOUR, 


SYRACUSE 9, N.Y. 
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are for installation on wood lath and 
plaster ceilings, not within reach of 
ground. Must these be grounded? 

“Please advise tf Section 4127-b-2 
applies to these types of fixtures?”’— 
W.H. 


A Sub paragraph of b-2 of Sec- 
e tion 4127 of the Code, applies 
to the fixtures mentioned above and 
the fixtures do not have to be grounded 
provided they are wired with knob-and- 
tube work or non-metallic sheathed 
cable as they are installed on wood 
lath or plaster ceilings. 

However, if the circuit is wired with 
grounded metal raceway (metal mould- 
ing or conduit) or with grounded 
armored cable, then the fixtures must 
be grounded as required in 4127 a. Of 
course the metal armor will afford 
sufficient grounding for the fixtures.— 
F.N.M.S. 


ELECTRONIC 
INTECOMMUNICATING DEVICES 
“Does the Code permit the 


é © use of electronic intercom- 


municating devices, such as are now 
available in grain elevators or fiour 
mills?” —L.A. 


Dusty locations which are 
@ common to many parts of grain 
elevators and flour mills are considered 
as Class 2 Group G locations by the 
N. E. Code. All electrical devices used 
in such locations must be of the Class 
2 Group G type, and inasmuch as there 
are no electronic intercommunicating 
devices approved for such use now, the 
answer is no. There are some elevators 
and many flour mills in which there 
are certain rooms or areas that are not 
subject to grain dust, and the use of 
such units when confined to the dust 
free rooms only would not be consid- 
ered a violation of Article 500 of the 
N. E. Code. 

There are several manufacturers 
producing dust-tight and explosion- 
proof telephone equipment for use in 
the hazardous areas, and without a 
doubt the electronic intercommunicat- 
ing devices may be available in a dust- 
tight design at some future time.—G.R. 


INDUSTRIAL LIGHTING FIXTURES 
OQ “I recently have noticed sev- 
° eral articles dealing with the 
use of industrial lighting fixtures oper- 
ating at 465 volts. Can you explain 


whether or not this is now permitted by 
the N. E. Code?”—M.E.L. 


Section 2105 dealing with the 
e permissible voltages on lighting 


circuit is so worded that one might be 
led to believe that the voltage on 4 
lighting circuit could not exceed 159 
volts to ground except on railway Prop- 
erties. The Interpretations Committe 
of the National Electrical Code Com. 
mittee were asked to clarify this section 
and they issued interpretation No, 229 
August 4, 1942 and revised their find. 
ings on October 15, 1942. This inter. 
pretation reads as follows: 

“It was not the intent of the Electr. 
cal Committee that the expression ‘shall 
not exceed 150 volts to ground,’ which 
appears in the fourth line of section 
2105 of the 1940 N. E. Code, should be 
interpreted as applying to circuits sup- 
plying lighting only in industrial es- 
tablishments where the fixtures aré not 
less than. eight feet from the floor and 
do not have switch control as an inte. 
gral part of the fixture.” 

Therefore circuits in industrial 
plants operating at 465 volts will com- 
ply with the Code providing all fixtures 
are at least eight feet above the floor 
and that no fixture is controlled by a 
switch attached to the fixture —G.R. 


PROTECTION FOR 
INDIVIDUAL MOTOR CIRCUITS 
“Ts it necessary to install a 


Q. main service switch ahead of 
three circuit breakers providing protec- 
tion to individual motor circuits ina 
municipal water pumping station?” — 
L.W. 


The Code will permit up to six 

e subdivisions of service without 
requiring a main service switch pre 
viding the switches or circuit breakers 
are grouped either within a single 
enclosure or in separate adjacent em 
closures. It is possible that the speci 
fications may require the main switch 
even though the Code does not, as many 
engineers prefer a single disconnecting 
means, but if that is not the case, you 
need not install a main service switch. 


—G.R. 

PAPER INSULATED CONDUCTORS 

QO “May the paper insulated com- 
© ductors be used exclusively 


for the wiring of a small storage ware- 
house?” —M.H. 


A No! The paper insulated cot- 
e ductor you speak of is known as 
type El and special permission was 
originally given in Interim Amend- 
ment No. 69 to use this conductor for 
both the grounded and ungrounded cif 
cuit conductors on an exposed knob 

tube installation in dry locations in af 
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FOR PRESENT-DAY AND PROPOSED JOBS 


JEFFERSON ELECTRIC 
BALLASTS, TRANSFORMERS, FUSES 


For Marimum Performance 


Given first rank by experienced electrical and maintenance men 
for uniform quality of design and construction, Jefferson Electric 
Transformers, Ballasts, and Fuses invariably are specified when top 
performance is vital. Minimum attention and maintenance, and 
long life reliability mean lower overall cost. 

Jefferson Electric products are handled by leading wholesalers 
for your convenience—specify them when ordering. 





Included in the Jefferson 
Electric Line are types that 
provide in one ballast for 
bringing leads either out 
of both ends or bottom to 
suit the particular installa- 
tion requirements. Instant 





CERTIFIED 





starting Ballasts are avail- RN Berra Be: PP ee re rz ee cs HO 
able f ith «| 

eg ) | TRANSFORMERS for POWER CIRCUITS 
characteristics. HIGH PF 


FLUORESCENT LAMP 


BALLASTS 230-460-575 VOLT POWER CIRCUIT 


long-hour operation demands the best in fluor- 
escent lighting and the best in Ballasts. Jefferson 
Electric Ballasts are available for use with all 
commonly used fluorescent lamps and in single- 
and two-lamp types. For full data, see new Bul- 
letin 441-FL. 





TEFFERSON | 
CLectaic | 





+o 


J EFFERSON Eliminate duplicate high and — vole regen, ae only 
the 230 to 575 volt service—and provide the 115 volt current w 
TRANSFO RM ERS needed for lamps, small tools and appliances by means of Neltecso 
FOR MERCURY LAMPS : Electric dry type Power Circuit Transformers. 

















Correctly designed and co- 
ordinated to govern the cur- 
rent through the starting and 
operating cycles of mercury 
lamps, Jefferson Transform- 
ers meet the most exacting 
requirements. They insure 
maintained high efficiency. 

- Tested and approved by 
Electrical Testing Laborator- 
ies of New York, they are 
listed also by Underwriters’ 












laboratories, Inc., and carry the Underwriters’ uses pro. 
Reexamination Service Label. Indoor and Out- quired, OQ excecch ction re. 
door Transformers are made in all standard capac- require th C€ssive Overloads 





£0 Open the cj 





ities, single- and two-lamp types. 









design per. 
easy renewal 
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“SPOT" ventilation—at the 
source of the odors—will be a de- 
mand of the post-war residential 
builder. In kitchen, bathroom, 
gameroom, laundry you'll find a 
No. | "must" for 


Blo-Fan stands alone in_ its 
unique and revolutionary prin- 
ciples. It combines both the 
volume of the breeze fan and the 
power of the blower. It whips up 
greasy vapors, steam, tobacco and 
and liquor fumes at the ceiling— 
forces them out through the ex- 
haust duct. 


Blo-Fan will offer unusual post- 
» war profits for the electrical con- 
tractor. 


WRITE FOR FOLDER 


BUY U.S. WAR BONDS 
Tou! 
PRYNE & CO:, inc. 


1245 E. 33rd ST. LOS ANGELES 


Branches (to be reestablished after war 


SAN FRANCISCO - SEATTLE « CI 





attempt to conserve rubber. On April 
1, 1944 the Code Committee saw fit to 
revise this amendment and forbid 
further use of type El conductor for 
the ungrounded wire. It would, there- 
fore, be possible for you to use type El 
insulated wire as the identified neutral, 
but the ungrounded conductor would 
have to have type R or better insula- 
tion.—G. R. 


ONE LIGHT 
TRANSFORMER GROUNDING 


QO “On a machine fed by a three 
© phase three wire 240 volt 
power line a 150 va, 240 to 115 volt 
transformer is connected to one phase 
of the power line for a machine light. 
Must the secondary of this lighting 
transformer be grounded, that is, one 
wire of the 115 volt lighting circuit?” 
—W.F.M. 


A For strict compliance with the 
e Code one side of the transformer 
secondary should be grounded at the 
transformer. 

The purpose of this grounding is to 
limit the voltage upon the circuit and 
to ground, which might otherwise rise 
to higher potentials, due to lightning or 
transformer breakdowns or crosses. 

In the case of the machine light 
transformer mentioned above, there is 
practically little likelihood of these 
faults occurring, as lightning would 
hardly get so far along on a wiring 
system within a building and it would 
take the breakdown of two or more 
transformers for high voltage to reach 
the machine, so that probably most in- 
spection bureaus would not require the 
grounding of this small secondary. 

With a more extensive machine in- 
volving many lights, a larger trans- 
former and considerable circuit wiring 
then the grounding requirement should 
be adhered to—F.N.M.S. 


TRANSFORMER PROTECTION 


QO “Our Electrical Department 
© is planning the installation of 
approximately 450 Jefferson power 
circuit transformers of .150 k.v.a. 
capacity and voltage ratings of 460- 
575 volts primary and 115-230 volts 
secondary. These units will be con- 
nected to the. power supply of each elec- 
trically powered machine in the shops 
for point of operation lighting to sup- 
plement the overhead lighting. 

“A search of the Code fails to reveal 
any clearly defined statement on how 
best to protect the primary and secon- 


dary sides of these transformers. Can. 


you enlighten us?’’—P.Z.C. 


The ruling is to be found 
e 4351 of the Code. . 

The requirement is that each tr 
former shall be protected by an oven 
current device rated at not over 
percent of the rating of the tr, 
former. 

In the case mentioned above, the rate 
ing of the transformer is .150 k.v.a, of 
150 va. Assuming that the primary 
voltage is 460 and dividing 150 by 4g) 
we obtain an ampere capacity of 0; 
This would make the proper fuse sige 
0.64 amp. for the protection of 
transformer. Fuses may be obtained; 
ratings of % amp. and yo amp. Either 
size would meet the Code but the 
smaller size is recommended, — 


F.N.M.S. 


METAL STAPLES FOR 
REA INSTALLATIONS 


QO “Are there any metal staples 
© suitable for attaching nom 


metallic sheathed cable on R.E.A. tp 
stallations?”—J.D. 


There may be certain types F 
e staples available at a later date 
which would be acceptable for securing 
cable, but ordinary armored cable or 
fence staples cannot be used. Section 
3363 states as follows: “Non-metallic 
sheathed cable shall be secured by ap- 
proved staples, straps, or similar fit 
tings, so designed and installed as not 
to injure the cable.” There are fibre 
headed: staples available which art 
suitable for use in dry locations. Ex 
perience gained with rural electrifica 
tion, however, has indicated that the 
fibre headed staples now available will 
not withstand the moist conditions com- 
mon to buildings housing livestoc 
during cold weather. The moist a 
mosphere present in most buildings d 
this type causes the fibre heads to swé 
and break away from the brads.—Gi 





INDUCTION HEATING and _ Dielecini 
subcommittee, A, I. E. E. has on its rostt 
(L to R) engineers George W. Scott, Its 
Armstrong Cork Co., Lancaster, Paj I 
J. Orr (chairman), ‘U.. S. Rubber Com 
pany, N.°Y.; and P. Bliss, New Brita 

Machine: Co., New Britain, Conm © 
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These popular numbers provide essen- 
tial types for “coming through”’ on 
tesidential wiring requirements. Both 
the Standard and Interchangeable 
ine switches have the same degree 
Of dependable design and mechanism 


—the famous H & H ‘““degree”’. 


ARROW-HART & HEGEMAN ELECTRIC COMPANY. HARTFORD. CONN. U.S.A. 
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Numbers illustrated above include rep- 
resentatives of the “TL” Line:- single- 
pole, double- pole, 3-way and 4-way— 
residential type. Also, Interchangeable 
Switches to go with receptacles or 


other units in a single gang. 


HART & HEGEMAN DIVISION 


DISTRIBUTED THROUGH ELECTRICAL WHOLESALERS 
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THESE ANNOUNCEMENTS of new equipment are necessarily bri 
more detailed description, sizes, prices and other data write to the 
facturers’ advertising departments, tell them in what issue of ELE 
CONTRACTING you saw the item and they will send full details to 0 


EQUIPMENT NEWS 


Ballast for Fluorescent Lighting 


eo as. 





A new _high-volt- 
age, Tulamp ballast, 
for the operation of 
40-watt instant-start- 
ing fluorescent 
lamps, has been an- 
nounced. It applies 
450 volts to the lamp 
at starting, striking 
an arc between the 
lamp cathodes, and 
eliminating the need 
for separate starter 
equipment. The ballast is available in Tulamp 40-watt 
ratings for use on 118-volt circuits. The ballast delivers 
rated watts to the lamp at nominal circuit voltage. This de- 
sign provides high power factor, gives correction of cyclic 
light flicker. Special filters for suppression of radio interfer- 
ence are used. The ballast is housed in a universal case that 
allows the leads to be brought out either the end or the 
bottom, permitting flexibility of installation. General Elec- 
tric.Co., Schenectady, N. Y. 


G-E BALLAST 


Cam Lever Switch 


This new Master cam lever switch Model MCL-CS is 
designed for use on electronic and communications equip- 
ment, and wherever multiple circuits must be controlled. 
The positive positioning cam has-roller detents which elim- 
inate friction and contact bounce. Coil springs are used 
on both sides of the cam so that equalized pressure is 
assured regardless of the number or arrangement of contact 
assemblies. The switch is static shielded and is of non- 
corrosive construction. * All contacts can be removed from 
frame by removing a single bolt. Contact rating is 10 
amp., 125 volts a.c. and 2 amp., 125 volts d.c. General 
Control Co., 1200 Soldiers Field Road, Boston 34, Mass. 


GENERAL CONTROL SWITCH 


—- 
: 


Induction Motor 


A new line of large, heavy-duty induction motors for aff 
types of industrial, power plant, water works and othe 
drives, has been announced. Motor sizes range from 20 
hp. to 1000 hp. and are available in squirrel cage and wount 
rotor models. The heavy, reinforced motor frame construc 
tion is of fabricated steel plate, or close-grained cast irom 
depending on the size and type of motor. Form-wound 
stator coils have multi-layer insulation with high dielectri¢ 
strength and moisture resistance. High thermal capacity, 
brazed cage winding, on squirrel cage motors. Well in- 
sulated, strongly braced rotor winding on wound-rotor 
motors. Cool motor operation is provided by rotor fan 
and conical baffling. One-to-one ratio sleeve bearings are 
standard. Ball or roller bearings can be supplied. Pro- 
tective enclosure for drip, splash or other special conditions 
and enclosed construction for direct ventilation can be 
furnished. Electric Machinery Mfg. Co., Minneapolis 13, 
Minn. 


‘ 





E-M INDUCTION MOTORS 


Time Delay Relay 


This new Type 
TDSA and TDSB 
time delay relay has 
been designed to pro- 


_vide a varied opera- 


tion of one circuit in 
relation to the second 
circuit. It is ar- 
ranged for surface 
mountings either 
front or rear connec- 
tions and is especi- 
ally designed to with- 
stand momentary 
shock _ conditions. i 
The R. W. Cramer Company, Inc., Centerbrook, Cont. © 


CRAMER RELAY TDSA 
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Ready for Your 
Use Early in 





48°’ Fluoresc: m 
Porcelain me Res 


sm syne 


ain Enamel Unit 


RLM ceuciiceshals No. 8= 
“” Fluorescent Two-Lamp Closed-End 
Porcelain Enamel! Diffuser Unit 


RLM Specification No, 9— 


48°’ Fluorescent Two-Lamp Open-End 
Poise Enamel Unit 
RLM Specification No. 10— 
48°’ Fluorescent Three-Lamp Open-End 
Porcelain Enamel Unit 


RLM Specification. No. li=- 
‘ tT tame Quen EMt 
ce Enomel Unit 


‘RLM Specification No. 12— 


** Fl scent Two-Lame Op 
60 were 4 : 
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12 REVISED SPECIFICATIONS 


FOR INDUSTRIAL LIGHTING | 


* as paar - a pariage Sed 
4 *. “ Pike -: 


@ Latest specifications for industrial lighting units 
built to RLM Standards are listed in panel at left. 
These revised RLM specifications, representing 
months of careful engineering study, research and 
tests, establish a new high standard for light output 
efficiency in RLM labeled industrial lighting fixtures. 


Through the use of these new RLM Official 
Standard Specifications, covering vital construction 
and performance for each of the 12 reflectors and 
Fluorescent Lighting Units listed, you secure posi- 
tive assurance that your RLM Certified Products 
provide the maximum in lighting ees and 
economy. 

All industrial lighting units certified by RLM 
Institute to conform to these up-to-the-minute 
specifications are identified by the RLM LABEL. 
Copies of the revised RLM Specifications can be 
secured from manufacturers using RLM inspection 
and certification service, or direct from RLM 
Standards Institute. 








Voltage Regulator 


A new small TH Transtat a.c. voltage regulator has been 
developed. The brush arm which permits good heat dis- 
sipation, provides a simple means of changing brushes and 
protects the commutator against short circuiting contact 
with the brush holder. The shaft is independent of the 
brush arm assembly and can be removed by drawing one 
pin. Therefore, the unit can be quickly changed from panel 
mounting to table mounting or ganged with other ynits 
for polyphase or simultaneous single phase control. Some 
of the refinements incorporated in the new unit are vinyl 
acetal insulated wire, impregnation of core and coil with a 
synthetic phenolic resin varnish of the polymerizing type, 
followed by baking, corrosion-resistant fittings, and a new 
dual mounting arrangement for open delta three phase 
control that reduces waste space. American Transformer 
Co., 170 Emmet St., Néwark, 5, N. J. 














AMERICAN TRANSFORMER TRANSTAT 


Infra-Red Lamp 


A new 375-watt reflector type infra-red 
lamp has been added to the Birdseye line. 
The new lamp is made in clear and ruby 
glass. Known as RE-40 it is designed to 
produce higher drying temperatures. Some 
of the advantages of the new lamp are 
heat-proof Superlok base, more efficient 
and durable ceramic heat reflector disc, 
tungsten “M-Filament” and built-in re- 
flector. Wabash Appliance Corp., 335 
Carroll St., Brooklyn 31, N. Y. 





WABASH LAMP 


Time Delay Relay 


Model TD6 time delay 
relay is for the protection 
of transmitter and elec- 
tronic tubes. It has cam- 
operated switch mechanism 
mounted in dust and mois- 
tureproof bakelite case for 
panel mounting. It has a 
visible index showing open 
and closed position by 
means of graduated indi- 
cating dial. It has four 





CRAMER RELAY 


122 












screw type terminals for motor and switch circuits, 4 
totally enclosed switch unit is used. This switch fgg 
definite snap action and positive lock in both operat 

positions. The R. W. Cramer Co., Inc., Centerbrook, Cong, 


Magnetic 
Motor Starter 


A new magnetic, re- 
duced voltage cage 
motor. starter, which 
protects motors from 
sustained overloads, 
locked rotor condition, 
single-phasing and 
overloading from too 
frequent starting, has 
been announced. It is 


known as the type 
“ARC” starter and 
has an accurately 





calibrated, thermal 
overload relay. Built 
for general industrial 
applications, the new 
starter is now available for control of motors from 5 to 
2,500 hp. up to 5,000 volts, 3-phase, 50 to 60 cycles. Re 
duced voltage, two-point starting is obtained with a built-in 
auto-transformer, utilizing accurate, synchronous motor 
driven, adjustable timing relay for transition from starting 
to running position. Units rated through 800 hp. ‘have 
built-in auto-transformers; above 800 hp., auto-transform- 
ers are furnished for separate mounting. Interrupting 
capacity rating of the new starter is ten times the motor’ 
full load current. Allis-Chalmers Mfg. Co., Milwaukee, 
Wis. 


ALLIS-CHALMERS STARTER 





Temperature 
Limit Switch 
A new Model VD- 
2C has been added to 
this line of tempera- 
ture control limit 
switches. It has a 
water and vapor 
tight sheet metal 
cover. The switch 
adjusting screws 
have locking screws 
instead of disks to 
lock adjustment. 
Main_ temperature 
can be easily locked 
in place with a screw 
driver. Simplified 
wiring connectors . 
are made through a Pe 
4-in. pipe tapped hole in base. The switch can be used for 
any temperatures from minus 100 to 1400 deg. F. Burlil 
Instrument Co., 253 Springfield Ave., Newark, N. J. 






TEMPERATURE CONTROL SWITCH 
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Hazardous Locations 


That is what R&S§ fittings and fixtures have achieved since 1902. As industry 

expanded, resulting in greater volumes of industrial dust, new processes and ever 

larger hazardous areas, R&S pursued a policy: “If we don't have it, we'll make it." 

The result is a single catalog of 300 pages of the-largest and most complete 

standard for line of fixtures and fittings designed exclusively for the hazards of moisture, liquids, 


dust and gases of all kinds. 
CHEMICAL You may not need a delayed action switch, or a light that will work under 
FOOD 3 water, but most of the industrial, outdoor and marine jobs you are considering 
MARINE should be protected against moisture, dust or explosive gases for a life-time with 
POWDER R&S products. : 
If you make electrically operated equipment that is to work under these haz- 
REFINERY ards, it should be equipped with R&S products before it leaves your plant. 
TEXTILE Leading electrical jobbers, engineers and contractors have the latest R&S 
and all outside installations Catalog (No. 90), and can give you good service and good advice. 
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Circuit Breaker 




































This new magnetic 
type air circuit 
breaker is known as 
“Ruptair”. It is 
available in high volt- 
age, oil-less switch- 
gear rated 5,000 volts 
and below and 
150,000 kva. inter-. 
rupting capacity and 
below. In the new air 
breaker the arc chute 
has been carefully 
coordinated with the 
contact and arc run- 
ner design to give 
consistent and reli- 
able interruption through the entire range of current to be 
interrupted. The magnetic circuit, consisting of one blow- 
out coil and two laminated iron pole pieces per phase, is 
arranged to force the arc up into the arc chute immediately 
upon separation of the arcing contacts. Maintenance “and 
inspection of the self-contained contact assembly can be 
accomplished without disturbing the arc chute or magnetic 
circuit. Allis-Chalmers, Milwaukee, Wis. 


ALLIS-CHALMERS CIRCUIT BREAKER 


Cable Terminator Unit 


This outdoor cable terminator is for use in making cable 
connections to high voltage large capacity . three-phase 
motors. The sealed top terminator has a stuffing box en- 
trance for three single conductor cables. The motor can 
be disconnected by loosening three stud connectors. Dis- 
connecting type aerial lugs absorb vibrations from motor 
leads to the terminator bushings and allow for alignment 
variations. Delta-Star Electric Co., Chicago 12, IIl. 








DELTA-STAR TERMINATOR 






Infra-Red Oven 


The operation of this new elliptical infra-red oven is based 
upon the theory of an ellipse which has two centers or foci. 
The lamps are placed in one of these and the work in the 
other. Inside size of the standard units is 9 by 12-in. and 
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250-watt lamps are used. The oven is designed in two halves 
which may be separated to admit a continuous wire or cable 
requiring a repair or splicing operation. Depending upon the 
time and speed, a number of units may make up an oven 
through which a conveyor may pass in the neutral portion 
of the oven which is directly in the middle where very’ 
little heat exists. Parts may come from an automatic dip, 
in which case the lamps will be above the conveyor and 
the heat zone below. By reversing the oven and having the 
lamps below, the parts may pass through on upright Pins, 
after being sprayed automatically. Temperature range pos. 
sible is 70 deg. F. to 400 deg. F. Variable temperature 
controls can be included to govern either groups or units 
or the entire oven. These ovens may be installed in many 
positions—vertical, horizontal, sidewise, upsidedown, at an 
angle, etc. Infra-Red Engineers and Designers, 1633 F. 
40th St., Cleveland, Ohio. ° 





INFRA-RED OVEN 


Lacing Cord 


This new Bind-Tite lacing cord, Grade R80, is used to 
lace or tie together electric wire or cable in electronic, 
switchboard, etc. work in place of the waxed twine. Some 
of the advantages claimed for this cord are: it will not 
be eaten by termites or other tropical insects. It is elastic 
and will retain its elasticity indefinitely. It is not affected 
by climatic extremes of heat or cold. The Art Chrome Co. 
of America, 141 Malden St., Boston 18, Mass. 


Fluorescent Lamp Starter 


This fluorescent lamp starter is a new 
automatic lock-out reset type. When a 
lamp becomes defective and flickers or 
blinks, this automatic starter cuts off all 
current from the entire unit, ballast and 
lamp. Because all current is cut off, 
overheating of the ballast is prevented. 
When the defective lamp is replaced 
with a new one, the starter resets itself 
automatically and lights the lamp. One 
of the features of the starter is the plastic 
can. The can is sealed and has no pro- 
jecting lugs to cause trouble. The knurled 
rim insures positive grip for inserting or removing statie 
Lloyd Products Co., Providence, Rhode Island. 






LLOYD STARTER 
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PRACTICAL ARTICLES on the application, installation and maintenance of 


electronic apparatus in industry, Readers are invited to contribute item; 


from their experience to this department. 


ELECTROMICS 


Installing, Maintaining ond Servicing 
Photoelectric Relays —| 





oldest and best known of the in- 

dustrial electronic devices. Its 
field of application has grown steadily 
during the past ten years and at the 
present time new uses are still being 
discovered which improve speed, accu- 
racy, and economy. Since photoelectric 
equipment has been used for counting, 
sorting, signaling, regulating, meas- 
uring, controlling, and inspecting, it is 
easy to visualize the extent of its 
applications. : 

In dealing with photoelectric equip- 
ment one is confronted with optics, elec- 
tronics, and mechanics. But to be able 
to do a satisfactory job of installation, 
maintenance, and service, it is not 
necessary to have a thorough education 
in each one of these subjects. However, 
with. a knowledge of the maintenance 
and servicing of electronic equipment 
together with information on the spe- 
cific device obtained from the manu- 
facturer’s instructions and the use of 
a reasonable amount of good judgment, 
the majority of common troubles can 
be prevented or, when they do occur, 
can be readily corrected. 

With proper care, photoelectric 
equipment will give years of reliable 
service. Even though maintenance is 
minimized by the use of the very few 
moving parts, it cannot be neglected 
entirely. Inadequate maintenance will 
cause failure of photoelectric equip- 
ment as surely as inadequate lubrication 
of moving parts will break down 
machinery. 

It is well known that there are many 
different types of photoelectric equip- 
ment. This article discusses the instal- 


ie photoelectric relay is one of the 
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By E. B. McDowell 


Electronic Control Section 
Industrial Control Engineering Div. 
General Electric Company 


lation, maintenance, and servicing of 
only the general purpose light sources 
and relays. These are ordinarily used 
to provide the opening or closing of 
an electrical circuit by a change of 
illumination on a phototube. 


Installation of Light Sources 


In practically all applications of the 
general purpose relay, some form of 
artificial illumination is employed. Al- 
though this illumination can be ob- 
tained from light sources of several 
different types, the one most frequently 
used consists of an ordinary 6-volt 
automobile headlight lamp and a lens 
or reflector. For industrial service, the 
lamp is usually operated at 4.5 to 5 
volts in order that a. life of several 
thousand hours may be obtained. When 
six volts are applied, the life expectancy 
of the lamp is only 100 to 200 hours. 

Most light sources are equipped with 
32-candlepower lamps. Unless recom- 
mended by the manufacturer, it is not 
advisable to substitute a 50-candle- 
power lamp in order to obtain more 
light. The increase in illumination will 
usually be small and the additional heat 
may cause trouble on units designed for 
smaller- lamps. 

When a light source is installed, it 
is essential that a substantial support 
be provided which will be resistant to 
vibration or shock, in order to keep the 
narrow beam concentrated on _ the 
phototube or its light-collecting lens. 
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Articles used will be paid for, 


Vibration might also cause rapid de 
terioration of the contact material in 
the center of the lamp base, and the 
resulting increase in contact resistance 
would cause a decrease in lamp inten- 
sity. If the light source is located 
where personnel or mobile shop equip- 
ment may strike it, some form of pro- 
tection should be provided. 

Wherever possible a_ horizontal 
beam is to be desired. Dirt will not 
collect on a vertical lens surface as 
readily as one which is facing upward. 
The light beam should never be di- 
rected across a space where columns of 
steam or vapor may pass through the 
beam or condense on the lens. A con- 
dition of this sort will cause diffusion 
of the light and result in possible false 
operations. 

Adequate wire size must always be 
used between the low-voltage winding 
of the light source transformer and the 
lamp to minimize voltage drop in the 
wire. This voltage drop, if allowed to 
exceed 0.2 to 0.3 volt, will result in an 
appreciable reduction in illumination. 
No. 16 wire or larger is suitable for 
distances. between transformer and 
light source up to 10 feet, and No. l4 
for distances between 10 and 20 fect 
For any greater length, a wire siz 
should be chosen which will keep the 
voltage drop within the limits give 
above. The current taken by 4 : 
candlepower lamp is approximately 
to 4 amperes. 

Proper adjustment of the light 
source is essential in securing the maxt 
mum performance of any pho 
installation. This adjustment, om 
narily referred to as focusing, is p& 
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H EAT-TREATING steel in an oven is 
slow; in a flame, destructive; but 
put that steel in a high-frequency elec- 
tric field, and it can soar to red heat in 
a matter of seconds. 


This type of heating—called ‘‘elec- 
tronic” heating when the high-frequency 
power is generated by electron tubes — 
has wide application in industry. 


In one form (induction heating) it 
heats metals for hardening, annealing, 
brazing and soldering operations. It is 
also used to heat metals sealed within 
glass. In another form (dielectric heat- 
ing) it heats wood, paper, glass, ceramics, 
plastics, foods and chemicals (such as 
penicillin solution). 


Electronic heating can be slow or 
swift. Heat can be localized, or uni- 
formly distributed. Ovens are elimi- 
nated, hence waste heat and time lag 
required to heat the oven disappear. 
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How Induction Heating Corporation Puts Electronic Heat on the Production Line 


No flame is involved; surface scale is 
selfom a problem. Operators work in 
greater comfort. Heating can be auto- 
matically time-controlled to reduce 
human errors. 


Induction Heating Corporation, 389 
Lafayette Street, New York City —a 
leading manufacturer of electronic heat- 
ing equipment — devised the system 
illustrated above — wherein a series 
of steel slugs is fed through a high- 
frequency coil. Each slug is % by % 
inches diameter —takes just 78 seconds 
to travel through the coil and to come 


eg lili aay al. 


up toa uniform temperature of 2200°F! 
Every six seconds a slug comes through 
— ready for the forging operation which 
follows. The “‘Thermonic” unit shown 
above, built by Induction Heating 
Corporation for this application, uses 
RCA power oscillator tubes (type 892) 
to supply high-frequency power. 


Remember...the Magic Brain of all 
electronic equipment is a Tube...and 
the fountain-head of modern Tube devel- 
opment is RCA! Rapio CorPORATION OF 
America, Tube & Equipment Depart- 
ment, Room 661, Camden, New Jersey. 








" BUY MORE BONDS... AND KEEP ’EM 


it 





OF AMERICA 


RADIO CORPORATION 





RCA VICTOR DIVISION - CAMDEN, N. J. 
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FOCUSING LIGHT source by ad- 

justing lens barrel in order to obtain 

maximum illumination at phototube. 
(Figure 1) 


formed by varying the distance between 
the lamp and the lens or the reflector 
(Fig. 1). The best method is to place 
a piece of white paper-at the location 
of ‘the phototube and then focus the 
light source until the image of the lamp 
filament is most clearly defined. Next 
the image is thrown slightly out of 
focus by decreasing the distance be- 
tween the lamp and lens or reflector. 
This produces a uniformly lighted area 
of maximum intensity. If these instruc- 
tions are not followed, it is quite pos- 
sible to have the effective illumination 
reduced as much as 50 percent. 

The a.c. supply voltage to the light- 
source transformer should be main- 
tained within plus or minus five percent 
of the nominal line voltage. The impor- 
tance of this is apparent from the fact 
that the illumination varies approxi- 
mately three times as much as the sup- 
ply voltage. For example, a five percent 
drop in line voltage will produce a 14.5 
percent decrease in illumination and a 
10 percent drop in voltage will produce 
a 27 percent decrease in illumination. 
With a relay installation in which the 
light is changed 27 percent by the in- 
tercepting medium, a 10 percent de- 
crease in voltage would produce the 
same effect and cause a false operation 
of the relay. Excessive line voltage 
regulation can be greatly improved by 
the use of a constant-voltage trans- 
former. Commonly available types will 
maintain the supply voltage to within 
plus or minus one percent for a total 
line variation of 30 percent. 


Maintenance 


Although only a negligible amount 
of maintenance is required for a light 
source, it is still something which must 
not be neglected if reliable service is 
expected of the equipment. Lamp re- 
placement will have to be made when- 
ever burnout occurs. If some conveyor 
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line or machine may be shut down as 
a result of a lamp failure, it is much 
better to replace the lamps on some 
definite schedule of 1000 to 3000 hours 
instead of waiting until burnout occurs. 

Lenses should be cleaned whenever 
necessary. Frequency of cleaning de- 
pends entirely upon the conditions of 
the atmosphere in which the light 
source is installed and the position of 
the lens. In a very dusty atmosphere 
it might be necessary to clean the lens 
as often as once a week or less. Under 
normal conditions once every three to 
six months might be sufficient. Since 
dust collects readily on the upper side 
of a horizontal surface, lenses facing 
upward will require more frequent 
cleaning than those facing downward 
or mounted vertically. The method 
used for cleaning depends upon the 
nature of the accumulation of the lens. 
A light film of dust can be removed by 
an air supply or by dusting lightly with 
a clean cloth. An accumulation result- 
ing from dirt and.oil vapors will have 
to be cleaned by the use of some solvent 
followed by soap and water, or prepared 
lens or window cleaners. Most lenses 
can be readily taken out for cleaning 
by removal of a locking ring. In doing 
so, precautions should be taken not to 
disturb the adjustment of the Jight 
source. 

Periodic. inspection should also be 
made of the light beam alignment and 
focus to be sure that they are in proper 
adjustment. 


Photoelectric Relays 


The light developed by the source is 
usually either transmitted direttly to 
the photoelectric relay, or to some sur- 
face such as a mirror or sheet of paper 
and then reflected to the relay. The 
photoelectric unit consists of a photo- 
tube, an amplifier circuit employing 
one or more electronic tubes, and a con- 
tactor or relay, the contacts of which 
are used to control some electrical cir- 
cuit. Due to the wide variety of oper- 
ating conditions imposed on these de- 
vices, a number of different types have 
been made available. These relays 
differ in regard to sensitivity, time of 
response, location of phototube in the 
same case as the relay or separately 
mounted, type of electronic circuit, and 
type of enclosure. The light may strike 
the phototube directly or may be re- 
ceived by a lens and then focused to a 
small area on the phototube cathode. 


Installation 


The relay enclosure should always be 
mounted on a rigid support which is 
not subjected to any appreciable vibra- 
tion or shock. Vibration or shock may 
not only be injurious to the tubes, but 
may also loosen the leads in the circuit. 
Where such conditions must be tol- 
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rubber, felt, or springs should be pro- 
vided. 

Where a separate phototube holde 
is used, the same precautions should be 
applied in its mounting. In locations 
where it is possible for the holder to 
be struck by personnel or mobile shop 
equipment, it is advisable to protec 
the holder with some form of guard, 

The temperature of the air surround. 
ing the relay enclosure shoul not ex. 
ceed 40 C. In the case of an extended 
‘phototube holder, the temperature of 
the housing or the air surrounding jt 
should not exceed 100 C for red-sengj- 
tive phototubes or 50 C for blue-sensj. 
tive tubes, Neither the relay case nor 
the holder should be mounted directly 
on a hot surface. This would raise the 
enclosure temperature by conduction, 

Standard controls should not be in- 
stalled where abnormal atmospheric 
conditions exist, such as steam, mois- 
ture, corrosive vapors, explosive gases, 
or dust. Where such conditions ‘must 
be tolerated, special equipment should 
be used. 

The phototube housing should be lo- 
cated so as to minimize the entrance 
of any light other than that from the 
source. On indoor installations care 
must be taken to exclude extraneous 
light from large lamp bulbs located in 
the proximity of the light beam, from 
daylight coming through a window, or 
from light, either artificial or daylight, 
being reflected from mirrors or highly 
polished surfaces to the phototube. In 
most cases the proper positioning of 
the phototube unit or the addition of 
suitable shades will eliminate the pos- 
sibility of trouble from these sources. 
A rough check on the presence of ex- 
traneous light can be made by adjust- 
ing the relay to its most sensitive set- 
ting with the light source off, and then 
noting whether the relay can be made 
to operate by passing an opaque object 
back and forth directly in front of the 
phototube. The results of a test of this 
kind are not entirely conclusive because 
the presence of some stray light can be 
tolerated if the illumination level from 
the light source is quite high. How 
ever, if the illumination level is low, 
that is, when the operating distance 1 
near the maximum, then very little 
stray light can be tolerated. 

In one case a photo-electric relay 
seemed to operate satisfactorily dut- 
ing the morning and early afternoot, 
but occasionally during the late after- 
noon it would cease to function. It- 
vestigation disclosed that the afternoot 
sun shining through the window was 
directly in line with the phototube unit 
and thus provided adequate light 1 
keep the relay energized even tho 
the light beam was cut off. 

Because of this extraneous light cot 


erated, some sort of cushioning with 
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did it—i lthe fac ory, in the offize, in the home. 
yap have pea and the trans- 
formers 

In effdcting snail changes ‘ transfortker de- 
sign sowa engineers have contributed a. im- 
pressive larray of orivinal engineéring concepts. 


War-tume restricti 
the trarpformers that We are now mapufacturing 
for important assignments in the war effort— 
yet the] day is not far\distant when fhese new 
designs, priority free, Will be availablA to the 
lighting industry. es \ 


FLupRESCENT LicuTmyc. In this impoftfant 
field sbLA’s new transforthers have been clodely 
aligned with the new devdlopments in tubes ahd 
fxturds. Our ballasts for long continuous lamps, 


Lighting Was called upgn oe oa tremelidbas job 
in sigan teak ok wak pro yction> Lighting 


hat sup ‘ the vig have changed 
with theyn. i + 


still surroynd many of 








in which we have included our famous Constant 
Voltage principle, have been responsible for the 
unvarying light intensity in hundreds of impor- 
tant war plants regardless of the unstable volt- 
ages induced by unpredictable power demands. 


Soxa transformers for fluorescent lighting still 


\ rate top preference with important fixture manu- 


Pagturers. Ask for Bulletin JFL-86. 


Skr1Es LIGHTING. For street lighting, protec- 
tive Rehting, runway markers, flood lights— 


\_ wherever\the power supply must ‘be sealed 
\. against dust moisture and weather, SOLA’S new 


ries Transfotmers have excelled in perform- 
under the Mast exacting military require-_ 
mens. Ask for Bulletin JSS-97. 
POWER DIsTRIBUTION, transformers of the 
conventional double wourtd, auto types, either 
step-up ob step-down, have been modern- 


ized to meet. changing conditiong. Ask for Bul- 
letin JDW-101, ‘\ 





STREET LIGHTING © FLUQRESCENT © AIRPORT LIGHTING © PLANT LIGHTING 


LighGp Fost iiners 


Transformers for: Constant Voltage + Cold Cathode Lighting « Mercury Lamps « Series Lighting + Fivorescent Lighting - X-Ray Equipment « Luminous Tube Signs 
Oil Burner Ignition « Radio « Power « Controls * Signal Systems « Door Bells and Chimes + etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago 14, Hil, 






dition, indoor-type relays are not ordi- 
narily suitable for outdoor use. For 
this type of service, on short distance 
installations (200 ft. and less) a long 
focal length lens is quite commonly 
used with the phototube for the purpose 
of rejecting most of the stray light 
without reducing the light from the 
source. For long-distance operation 
outdoors, special equipment using mod- 
ulated light is usually employed. 
Because the phototube has a high 
plate resistance and therefore requires 
a load resistor of 3- to 10-million ohms, 
it is essential that the resistance to 
ground of all circuits associated with 
the phototube be maintained as high as 
possible. This includes sockets, cable, 
and terminal boards. Relays equipped 
with an extended phototube holder are 
provided with a special shielded cable 
which has a high insulation resistance. 
If a replacement or extension of the 
cable is made, it should be of the same 
type and its insulation resistance should 
measure at least 500 megohms. It is 
not advisable to splice this cable but 
if it must be done, the splice should be 
covered with varnished cambric fol- 
lowed by a good quality rubber tape. 
Ordinary friction tape should not be 
used. When shielded cables are spliced, 
the shields of the two cables must al- 
ways be connected. Whenever the 
phototube cable is extended, the time of 
response of the relay will be made 
longer, and in some relays the sensi- 
tivity will be reduced considerably. 
The cable to a phototube must always 
be shielded. Since the phototube cur- 
rent never exceeds 20 microamperes, 
the size of the wire is unimportant. 
Leads to the phototube should not be 
run in the same conduit with the power 
wiring because transient voltages 
caused by switching in the power cir- 


cuit may be induced into the sensitive 


phototube circuit. For the same reason, 
the phototube leads should not be cabled 
to the power leads within the case, but 
should be kept separated as much as 
possible. It is common practice to 
design photoelectric equipment with 
the power circuits and the phototube 
input circuits separated as much as 
mechanical construction will permit. 

The supply voltage should be main- 
tained within plus or minus five per- 
cent of the rating stamped on the panel 
nameplate. Continuous operation of 
the relay at any appreciable voltage 
above or below its rating is detrimental 
to tube life. A constant-voltage trans- 
former can be used to compensate for 
poorly regulated power supply. In 
most cases this transformer can be used 
to supply both the relay and light 
source. If the line voltage is low but 
has satisfactory regulation, a small 
auto-transformer can be used to boost 
the voltage. 
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It is advisable to provide fuses in the 
power supply to all relays. Since most 
relays rarely take more than 50 volt- 
amperes, the ordinary circuit breakers 
and fuses commonly used do not furnish 
adequate protection. A one-ampere fuse 
should be suitable for most installa- 
tions. 

A number of photoelectric devices 
use the telephone-type relays with 
small contacts usually rated about 4 
to 2 amperes, a.c. inductive load. When 
these relays are used to control a.c. 
magnetic devices such as small con- 
tactors and solenoids, it is usually ad- 
visable to place a capacitor of about 
0.25 to .5 microfarad across the coil of 
the magnetic device to reduce sparking 
at the contacts. This will increase the 
contact life and is especially desirable 
for a device being used for high-speed 
counting operations where contacts 
make-and-break rapidly for long 
periods at a time. 


Adjustment 


After the light source and relay have 
been installed, the equipment should be 
properly adjusted (Fig. 2). It is com- 
mon practice to direct the light toward 
the phototube, turn one of the adjust- 
ments until the relay operates, and 
then assume that the equipment is 
ready to be placed in service. Satis- 
factory performance might be obtained 
with this manner of adjustment under 
certain conditions of operation but in 
general trouble will probably occur 
later. ; 

The first step in setting up an instal- 
lation is to focus the light source prop- 
erly as described previously. When 
this is finished, the phototube or its 
lens should be in the center of the light 
source image and the illumination will 
be at its maximum. If the installation 
is to be operated by complete cut-off of 
the light beam, the next step is to re- 





ADJUSTING ILLUMINATION level 
control of a photoelectric relay. (Fig- 
ure 2) 





duce the light by covering the photo. 
tube opening or the lens at least 5 
percent with an opaque object, and set. 
ting the light level adjustment at the 
point where the relay just operates, 
This should be checked several times by 
gradually cutting off the light and, if 
necessary, making slight readjustments 
so that the relay operates when the 
light to the phototube is reduced ap. 
proximately 50 percent. 

The purpose of this method of ad. 
justment is to provide sufficient safety 
factor to take care of conditions which 
may reduce the light and cause false 
operations. These conditions may be 
low line voltage, lamp aging, or accum- 
ulation of dust on the lens. The per- 
centage of light cut-off for which any 
installation can be adjusted depends 
upon the light intensity at the photo- 
tube and the sensitivity of the relay, 
If atmospheric conditions may cause 
an appreciable attenuation of the light 
over a short period of time, it is essen- 
tial that the relay is adjusted to oper- 
ate when 60 to 90 percent of the light 
is cut off. However, in adjusting for 
this condition of operation, the opti- 
mum sensitivity setting of the light 
level control should not be approached 
so close that small changes in line 
voltage will produce false operation 
during the interval when the phototube 
is dark. 

If the relay is to be operated by some 
translucent material entering the light 
beam which provides a light attenua- 
tion of at least 50 percent with the beam 
completely intercepted, then this mate- 
rial should be used instead of an 
opaque object for making the light level 
adjustments as described previously. 
The relay should be adjusted for oper- 
ation with the material covering about 
50 to 70 percent of the lens or photo- 
tube opening. Operation with material 
which partially attenuates the light 
requires better line voltage regulation 
than operation with complete light 
cutoff. 


Maintenance — 


Maintenance of the photoelectric re 
lay is limited primarily to keeping the 
lenses, phototubes, and phototube cif 
cuits clean; occasional inspection of the 
relay adjustment; adjustment and re 
placement, when necessary, of contact 
tips of the magnetic relay; and routine 
testing of the amplifier tubes and te 
placing when necessary. 

The frequency with which lense 
and phototubes, if exposed, have to be 
cleaned depends entirely upon the com 


_. ditions in which the equipment is lo 


cated (Fig. 3.). The discussion om 
lens cleaning-for light sources applies 
to the photoelectric relay as well. 
cables and connections in the photo 
circuit must be kept clean and dry. 7 
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Plenty of room up there, 


will the roof stand the weight? 


Ducts, dust collectors, humidifiers, fans and 
motors—add air conditioning as a means of 
meeting postwar competition, and you need 
them all. The roof is a fine spot for such 
equipment. It’s out of the way, easy to get 
at for servicing, but there’s this question— 

Will the roof stand the burden of heavy 
equipment? 

Lightweight aluminum will help meet that 
objection. Use it generously and reduce the 
loads roof trusses have to carry. Alumi- 
num ducts distributing conditioned air 
throughout your plant place less burden 
on their supports. The lightness of alumi- 


num makes handling and erection easier. 

The corrosion-resisting ability of alumi- 
num lengthens the life of all this equipment. 
Less attention for maintenance is required. 
Where humidities are high, there is no 
rusting to cause staining from condensa- 
tion and dripping. 

Manufacturers of air conditioning equip- 
ment have had a wealth of experience in 
working with aluminum both before and 
during the war. Its use introduces no un- 
usual fabricating problems. ALUMINUM 
Company or America, 1946 Gulf Building, 
Pittsburgh 19, Pennsylvania. 














"Oh boy, what 
a DIFFERENCE!" 


You buy only 3 BUSHINGS 
instead of 3 BOXES— 


for all connections 3 


Think of the saving you can 
make in stock-room space—and 
conduit fitting inventory! 


With these 3 small bushings 
(interchangeable at any outlet 
of any Kondu fitting) you can 
make either a Threaded or 
Threadless connection, to Thin- 
Wall or Thick-Wall conduit. 


es 
Lifts out 


of the line 


without disturbing conduit 
Only with a Kondu fitting 


can you take out one box and 
put in another, without disturb- 
ing conduit. Every Kondu box 
is a union in itself. 


Find out all about Kondu 
. . « Quickest to Install, but Vi- 
bration-Proof. 100% re-usable. 
Write for catalog. 





KONDU CORPORATION, Erie, Pa. 


Kondu Mfg. Co. Ltd., Preston, Ont. 





LENSES AND OTHER PARTS of 

















the optical system should be wiped 
regularly with a clean, soft cloth. 
(Figure 3) 





ARMATURE STOP of telephone- 

type relay being adjusted in order to 

permit contacts to receive full spring 
pressure. (Figure 4) 


mentioned previously, this portion of 
the circuit operates at very high imped- 
ance, and therefore precautions must be 
taken to prevent its exposure to exces- 
sive moisture. If appreciable dust 
collects in the enclosure, an occasional 
cleaning with an air hose will be bene- 
ficial. 

Since there will be a gradual de- 
crease in light due to darkening of the 
lamp bulb, and some change in both 
phototube and amplifier tube character- 
istic, it is advisable to check the relay 
adjustment occasionally. 

Since photoelectric relays are quite 
often operated up to 400 times a min- 
ute, very severe duty can be imposed 
on the telephone relay or contactor. 


In fact, under such operating condi- ~ 


tions 24 hours a day, many million 
operations can be obtained in a few 
weeks’ service. For this reason, the 
relay or contactor should be inspected 
frequently and suitable repairs, adjust- 
ments, or replacements made when- 
ever necessary. 









In devices using the telephone relay 
it is advisable to inspect occasionally 
the normally closed contacts to deter. 
mine whether full spring pressure jg 
being applied to the contact tips, Ip 
some cases, the wear of the contacts 
may increase to the point where the 
armature stop prevents the contacts 
from receiving full spring pressure, 
This may be remedied by bending the 
armature stop to provide yy in. clear. 
ance between the armature arm and the 
contact spring (Fig. 4). 

In order to.maintain continuous sery- 
ice, a definite schedule should be fol. 
lowed in the testing of tubes. The 
radio receiving type tubes can be 
checked in a conventional tube-tester 
used by radio dealers. A _ routine 
check about every three to six months 
and the discarding of any tubes which 
read low should provide practically 
trouble-free operation. Occasionally 
a tube may be found which fails to 
work in a photoelectric relay, but in- 
dicates “good” on the tester. This 
occurs because the ordinary radio tube 
tester does not check for all the char- 
acteristics used by the electronic cir- 
cuit. Power output type tubes such as 
the 25L6, 6L6, 6V6, 117N7GT, or 
117P7GT, may exhibit this effect. 

Due to the present war restrictions 
there have been a great many cases 
where the metal form of the radio tube 
has been limited to government use or 
discontinued, and its glass equivalent 
substituted. In general, the glass form 
will be satisfactory providing there is 
sufficient space to take the larger tube, 
This form is usually designated by the 
suffix “GT” or “G”, 

At the present time there is no con- 
ventional means for readily testing 
phototubes. However, when used in 
proper circuits and not abused by ex- 
cessive light of high ambient tempera- 
ture, these tubes will have a life ex- 
pectancy of more than a year and quite 
commonly last two or three years. 
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MEMPHIS CONTRACTORS Milton 
Byrd (left) and R. E. Feltus display the 
brand of sociability, at the recem 
T.E.C.A. meeting, for which the South 

is noted. 2 
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Ste KIRK & BLUM MANUFACTURING C.. 


2864 Spring Grove Ave. : Cincinnati 25, Ohio 















































The above illustration taken in our fabrication department 


shows a number of cubicles (in various stages of construc- 
or tion) that are part of a large rush order delivered on time. 


Comet aah ee 






Our Sheet Metal Fabrication Department is spe- ties are your guarantee of obtaining accurately 
cially equipped to produce custom-built sheet metal made equipment at economical cost. 
equipment for the electrical industry—" tailored” to Kirk & Blum facilities, efficiency. and quality 






standards are held in high esteem by electrical engi- 
neers the nation over. That fact is well proved by 
the widespread use of control equipment fabricated 


: and installed by us. 
Desks, Switch Gear Housing, etc.—Kirk & Blum’s For 100% satisfaction and no regrets send us your 


37 years of experience and modern expanded facili- blue prints for prompt quotations. 





meet your exact specifications and fabricated on 
time. 


Whatever your requirements for Cubicles, Control 








Accurate Sheet Metal Fabrication Capacity %” or lighter 









Relays, current regulators, fuses and thermostatic flow-switches 


Electronic Auxiliaries—5 


in electronic circuits. 


By-R. B. IMMEL 


Westinghouse Elec. & Mfg. Co. 
East Pittsburgh, Pa. 


7. Relays 

Magnetically operated relays and 
contactors are often used in conjunc- 
tion with an electronic device to fulfill 
the operating requirements of a par- 
ticular installation. Sometimes the cur- 
rent conducting capacity of some tubes 
is insufficient, or multiple contact clos- 
ing or opening functions are required, 
or certain control sequences must be 
obtained. 

A simple direct current relay con- 
sisting essentially of a magnetic frame, 
a moving armature, a coil, and a con- 
tact mechanism is illustrated by Fig. 
23. When the magnet coil is ener- 
gized, the magnetic field produced will 
attract the armature and cause it to 
move toward and seal against the end 
of the iron core. The lower end of 
the armature serves as a bearing or 
hinge joint. For the relay shown, 
the moving contact will bridge the two 
stationary contacts and complete the 
circuit when the armature closes. 
Various types of normally closed and 
normally open contact mechanisms 
can be adapted to and operated by this 
type of magnet. A sheet of non- 
magnetic material is often assembled 
on the armature for a shim so that 
there is a gap in the magnetic circuit. 
This is essential as the residual mag- 
netism in a completely closed iron 
magnetic circuit is sometimes suffi- 
cient to hold the armature closed even 
though the coil is deenergized. 


is known as a relay because of its 
function of controlling or relaying an 
electrical impulse from one circuit 
to another. Many types and sizes of 
relays are available with coils and 
magnets suitable for other alternating 
current or direct current service. 

Magnets for use on alternating cur- 
rent circuits usually have a shading- 
coil (a short-circuited low resistance 
loop or coil) imbedded in and en- 
circling a portion of the pole face to 
provide a magnetic holding force at 
the instant when the alternating cur- 
rent is at a zero value. The shading 
coil action is similar to transformer 
action and the current in the coil is 
out of phase with the magnet coil cur- 
rent; the magnetic force from the two 
coils, therefore, is continuous and the 
armature is held securely against the 
core. 

Relays of this type can be used in 
conjunction with a phototube and am- 
plifier to control external circuit load 
current, as the phototube and its ampli- 
fier circuit are usually suitable for only 
a few microamperes or milliamperes 
output. The electronic tube and cir- 
cuit output are, however, sufficient for 
operating the sensitive relay. 


8. Ballast or Current Regulator Tube 

Regulator tubes are available for 
absorbing the supply voltage varia- 
tions in a circuit where a device must 
be operated at substantially constant 





























This magnetically operated contactor current. This regulating action is 
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FIG. 23. Magnetic d.c. relay. 





FIG. 24. Current regulator tube. 
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FIG. 25. Volt-ampere characteristics of 
a typical current regulator tube, 


accomplished by the variable resist 
ance characteristic of the filament in 
a ballast or current regulator tube. 
The filament resistance changes rapidly 
with its temperature and thus tends to 
keep the same current flowing through 
it regardless of the fluctuations in the 
line voltage. 

A typical regulator tube consists 
essentially of a filament mounted ina 
glass bulb or tube containing a gas at 
a low pressure as illustrated by Fig. 
24. The only function of the gas is 
to conduct heat from the filament to 
the bulb and subsequently to the sur- 
rounding air. A typical filament may 
be constructed of iron wire which has 
a relatively large temperature coeffc- 
ient of resistance. A small change in 
the current passing through the fila- 
ment can effect a very large change 
in the temperature and subsequent re- 
sistance of the filament. If the supply 
voltage should increase, the tube will 
automatically increase its resistance 
by an amount sufficient to absorb a 
large portion of the increase in voltage 
and maintain the current at an approxi- 
mately constant value. A decrease in 
supply voltage will effect an opposite 
change and a reduced value of fila- 
ment resistance will tend to hold the 
current value constant. The very 
rapid cooling effect of the gas which is 
often hydrogen helps to conduct heat 
from the filament to the bulb and to 
extend the regulating characteristic 
range. 

While this device is known as 4 
regulator tube, it cannot be classified 
as an electronic tube as its operation is 
a thermal and not an electronic func 
tion. : 

A typical characteristic operating 
curve for a hydrogen filled tube % 
shown by Fig. 25. Tubes are designed 
for a definite voltage range and fot 
controlling currents between specifi 
limits. Typical hydrogen filled > 
are manufactured for a current fam 
of 225 to 275 milliamperes at a voltage” 
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* Sound and realistic engineering. Leader Engineers are 
steadily working toward scientifically improved lighting. 


* Careful manufacturing in a modern plant using up-to-date 
equipment and principles. 


* Mass production of a complete high quality line of fluorescent 
fixtures at a cost range within everyone's reach. 


* These Leader factors combined with high quality standards 
have brought Leader to the front. Leader is recommended and 
distributed nationally. 


CONTACT YOUR NEAREST LEADER REPRESENTATIVE 





New Orleans Richmond St. Lovis Los Angeles Pittsburgh 

Boston Atlanta Kansas City Minneapolis Toledo 

New Haven Detroit Denver Buffalo Indianapolis 

New York Chicago Seattle Philadelphia Houston ; 





San Francisco 








k Distributed only through the Getter Electrical Wholesalers 
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“All SIZES 
of SERVICE 
CONNECTORS— 








from No. 10 & 7 


to 7,000,000 | 












“3 » : 

4a 
and All TYPES 
You can find exactly the service 
connector you need, in the Penn- 
Union Catalog: Yoke-and-Nut type, 
in a complete range of sizes... 
Service Entrance connectors .. . 
Service Post and Special connectors 
in wide variety. 








Also ... the most complete line of 
Tee Connectors, Cable Taps... 
Straight, Parallel, Elbow and Cross 
Connectors . . . Bus. Supports, 
Clamps, Spacers . . . Grounding 
Clamps, Terminal Lugs... prac- 
tically every good type. 





Leading utilities, industrials, elec- 
trical manufacturers and contrac- 
tors have found that “Penn-Union” 
on a fitting is their best guarantee 
of Dependability. Write for the 
Penn-Union Catalog. 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 


-PENN- 
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Conductor Fittings 
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range of 5 to 8, 9 to 18, or 20 to 30 
volts. 

These tubes are often employed to 
maintain essentially constant voltage 
on (or constant current through) the 
filaments or heaters of electronic tubes 
with which they may be connected in 
series. The tubes are often frequently 
used singly and in series with the 
device whose current is to be regulated. 
A tube of this type may also be used 
to absorb the voltage changes which 
might be encountered in the charge 
and discharge voltage characteristics 
of a storage battery. 


9. Fuse 

Fuses are often used in the control 
circuits of an industrial electronic 
device or circuit to protect the wiring 
and apparatus from overloads or short- 
circuit currents. A typical fuse consists 
of a current responsive element which 
will melt when it is subjected to a cer- 
tain overload current for a specific time 
period. It has an inverse time char- 
acteristic of melting to open a circuit 
in a short time if the current is large 
and to operate in a longer time on less 
severe currents. A fuse may be used 
in either alternating or direct current 
circuits. 


10. Electro-Thermostatic Flow Switch 

Electronic tubes, such as an ignitron, 
are often water or liquid cooled to 
provide a more economical use of 
materials and a minimum physical 
size. However, the successful opera- 
tion of a liquid cooled tube depends 
upon a‘continuous and sufficient flow of 
the cooling medium through the cool- 
ing jacket of the tube. Any stoppage 
of the water or cooling fluid, even for 
a short time, may cause the tube to be 
overheated and permanently damaged. 

The electro-thermostatic flow switch 
is a device for protecting a tube from 
cooling water failure and for function- 
ing to provide a warning or an auto- 
matic action to make the tube inoper- 
ative until the proper cooling is re- 
established. 

The flow switch illustrated by Fig. 
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FIG. 26. Electro-thermostatic flow switch 
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FIG. 27. Diagram for electro-therm. 
static flow switch 


26 consists of a transformer with 
one-turn secondary of large copper sq 
tion short-circuited through a pi 
of high resistance stainless steel ty 
ing. Because of the relatively hig 
resistance of the tubing and a hig 
secondary current, the temperature 
any given tubing area will reach a hig 
degree. However, when water 
flowing through the tubing its tempe 
ature is reduced and maintained 
a moderate value. A bimetallic the 
mostatic switch element is mount 
so that it is in direct metallic conta 
with the stainless steel tubing. 

The thermostatic element will 1 
operate unless the water flow sto 
the rate of flow is decreased below 
safe minimum value for the tube, 
the water from the electronic ti 
reaches an excessive temperature. /h 
temperature of the stainless steel ti 
ing depends directly upon the rate 
water flow and the inlet water tempe 
ature. (The transformer input wal 
age and the resistance of the tubi 
are constant. ) 

This type of flow switch is superi 
to a mechanical type of flow swi 
since it can automatically compen 
for low rate of water flow and low ik 
water temperature or for a high 
of water flow and a high inlet walt 
temperature. Also, the  straig 
through water flow in the tubil 
minimizes the clogging of pipes a 
parts. 

Fig. 27. shows a typical diagram! 
the electro-thermostatic flow swit 
A two winding primary is usually 
on the primary of the transformer 
that it may be used on several supp 
voltages. The windings can be a 
nected in series for one line voltage? 
in parallel for one half of that higi 
line voltage. The thermostatic ¢ 
ment may have two normally clo 
contacts. One set of contacts may’ 
used in the control circuit and ® 
other may be used to disconnect? 
transformer primary to prevent ext 
sive heating of the transformer ¢ 
a water failure. 
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ALUMINUM ALLOWED 
FOR BUSBARS 


. Modifications in construction limitations 
to reflect recent changes in War Produc- 
tion Board orders governing the construc- 
tion industry have been made in Schedule 
A to CMP Regulation 6 amended August 
7. The modification includes permission 
to use aluminum for busbars, conductors 
and current carrying accessories. 

The amendments are applicable to build- 
ers who have received authorizations on 
Form GA-1456 subject to the construc- 
tion limitations dated February 1, 1944, 
and Schedule A to CMP Regulation 6 of 
May 23, 1944. 

When a restriction on the use of an 
item is changed or removed by an amend- 
ment to the general construction limita- 
tions list issued after an authorization has 
been received, the builder may disregard 
the previous restriction and follow the 
new provision without obtaining specific 
authority. 

Changes in restrictions on the use of 
lumber, aluminum, copper, tin and zinc 
are made in the new construction limita- 
tions to line up with controlling L (Limi- 
tation) and M (Conservation) orders. 

The regulations pertaining to electric 
work are— 

N. Electrical Work. 1. The use of 
electrical wire and cable in sizes larger 
than the minimum size permitted by the 
1940 National Electrical Code as amended 
is prohibited. 

2. The use of rigid metallic conduit is 
prohibited except for the minimum sizes 
permitted by the 1940 National Electrical 
Code as amended and then only: 

a. In any size when the installation is 
in a hazardous location as defined by the 
1940 National Electrical Code, Classes 1 
to 4 inclusive. 

b. In sizes over 2 inches. 

(1) For safety purposes as protection 
against mechanical injury. 

(2) In wet locations as defined in 
Article 100 of the 1940 National Electrical 
Code. 

(3) Where electrical conductors are 
to be enclosed within concrete or masonry. 

c. In sizes 2 inches and under to sus- 
pend an industrial lighting fixture. 

3. The use of electrical metallic tubing 
is prohibited except for the minimum sizes 
permitted by the 1940 National Electrical 
Code as amended and then only: 

(a) For safety purposes as protection 
against mechanical injury. 

(b) Where electrical conductors are to 
be enclosed within concrete or masonry. 

(c) When run in elevator hoistways 
for elevator power, control and signal 
wiring. 
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(d) In wet locations as defined in 
Article 100 of the 1940 National Elec- 
trical Code. 

(e) To suspend an industrial lighting 
fixture. 

4. The use of flexible metallic conduit 
or tubing is prohibited except for the 
minimum sizes permitted by the 1940 Na- 
tional Electrical Code as amended and 
then only: 

a. To provide a flexible enclosure for: 

(1) Electric wire or cable which is a 
component part of a machine. 

(2) Electric wire or cable extending 
less than twelve feet from electrical sys- 
tems to current consuming devices or con- 
trol equipment. 

5. Armored cable (BX cable) may be 
used only for: 

(a) Uses permitted for flexible metallic 
conduit in Item N-4. 

(b) Remodeling and conversion of fire- 
proof structures. 

(c) Control systems in connection with 
boilers. 

6. Exterior lighting is prohibited except 
when mounted on buildings. 

O. Standby and emergency equipment. 
Standby equipment is prohibited. 





INTERPRETATION NO. 3 TO 
CMP REGULATION 9A 


After August 1, repairmen placing 
orders for lumber required on construc- 
tion jobs must be certified either as agents 
for persons employing them or have such 
persons certify their lumber orders ac- 
cording to the War Production Board. 

WPB officials said that a contractor 
doing construction for another person is 
not considered the consumer of the lum- 
ber that he uses. The person for whom 
the construction is being done is con- 
sidered to be the consumer and therefore 
is entitled to place the certification on 
the lumber order, it was explained. This 
provision also applies to a repairman who 
does construction work for another per- 
son, officials continued. Construction 
means the putting up, altering or repairing 
of any sort of a structure including a 
building, road, bridge, dam, sewer and 
similar jobs. It also includes the installa- 
tion of equipment or fixtures in such a 
structure. A consumer may authorize 
the contractor or repairman to act as his 
agent in certifying a lumber delivery 




















"Isn't it rather a large transformer just for a door bell, Miss Perkins?” 
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Expanded research facilities, free from production noise —_ heater experiments, to stimulate day and night, year 
and vibration of the main ae. ave now been ‘round research. And the expert staff has been com- 
provided in a recently completed, sound-deadened, pletely divorced from production responsibilities to 
shake-proof building housing the new ILG Research _ concentrate on scientific developments. You are urged 
Laboratory. Equipped with all latest developments in _to visit this new home of research.;,to use its com- 
laboratory instruments for measuring air, electricity, _ plete and modern facilities in solving problems you may 
sound, light and vibration, including stroboscopic | encounter in the conditioning and handling of air, 
apparatus... separate motor-generators to develop all 

commercially available types of current...its own 

boiler plant to provide steam and hot water for unit 
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order. In such a case, the contractor or 
the repairman signs the- required certifi- 
cation “as the duly authorized official” 
of the consumer. 

-. The term “repairman” applies to car- 
penters, electricians, radio repair shops, 
plumbers, refrigeration repair shops, 
boiler repair shops, motor rewinders, elec- 
trical contractors, automotive repair shops, 
upholstery and bicycle repair shops. 

The contractor does not use his rating, 
but the rating of the person for whom 
the construction work is being done. Even 
though a repairman may himself have a 
rating he cannot use it to get lumber 
for that construction job. 

This interpretation No. 3 to CMP 
Regulation 9A was issued to clarify the 
use of Maintenance, Repair and Operat- 
ing Supplies by repairmen and consumers. 
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NEED FOR RESUMPTION OF 
CONSTRUCTION DISCUSSED 
WITH NELSON 


“A committee of the construction indus- 
try, brought together by the Chamber 
of Commerce of the United States, met 
recently with Donald M. Nelson, chair- 
man of the War Production #oard, to 
emphasize the need of prompt resumption 
of construction as labor and materials 
become increasingly available. 

The construction industry, the commit- 
tee pointed out, realizes its responsibility 
as one of the first industries which must 
get started to sustain employment_as war 
work eases off. 

The industry committee, which included 
representatives of building materials and 
equipment manufacturers and suppliers, 
as well as engineers, architects, contract- 





MAGNIFLUX INSPECTION technique is demonstrated by K. E. Glover, Mag- 
niflux Corp., at inspection lighting clinic sponsored by the Chicago Lighting 
Institute for war plant material inspectors. 

































ors and home builders, told Mr. Nelson 
that several months would be saved in 
the resumption of all types of construc- 
tion work if the industry could be given 
assurance that necessary equipment for 
buildings and other structures, as well as 
building materials, could be produced and 
permitted to flow through industry chan- 
nels as rapidly as war needs permit. 

Since the pipe lines of building equip- 
ment are nearly empty, it will be essential, 
the committee declared, to start filling 
them at the earliest practicable time, to 
give encouragement to the start of con- 
struction work. 

Positive stimulation will be needed to 
get construction work in process, the 
group told Mr. Nelson. It expressed its 
conviction that major reliance should be 
placed on the industry and upon con- 
struction users to decide which work 
should be started first. The committee 








WELDING FEEDER DESIGN was discussed at the A.J.E.E. summer tech- 

nical session in St. Louis by (L to R) A. C. Johnson (E. G. Budd Co.) L. W. 

Clark (Detroit Edison Co.), and Dr. C. A. Adams (E. G. Budd Co.), with 

emphasis on the determination of probable maximum equivalent continuous weld- 
ing current. 


“<fSion for the manufacture of néetid 
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pointed out® that where projects#are 
ready to start and where men qnd* ma- 
terials become available, priorities assist- 
ance and other necessary encouragement 
should be given to enable the work to get 
under way promptly. Such a procedure, 
the committee said, would require a minj- 
mum of regulation or direction from 
Washington. If combined with the pro- 











































equipment, the committee held it would 
insure a morale-building increase in civil- 
ian jobs during the transition period. 

Mr. Nelson assured the committee that 
WPB would take steps to insure a speedy 
start for the construction sector of the 
country’s economy. 





J. C. FORSYTH 


Joseph C. Forsyth, for over 51 years 
Chief Electrical Inspector, Supervising 
Engineer and Consultant of the Electrical 
Bureau of the New York Board of Fire 
Underwriters, passed away on August 18. 
He was 84 years old. 

Mr. Forsyth, known throughout this 
country as the Dean of Electrical In- 
spectors, was for years president of the 
Eastern Association of Electrical In- * 
spectors and became the first president of — 
the International Association of Electri- — 
cal Inspectors. 

Mr. Forsyth was formerly a member of © 
the Electrical Committee of the NFPA | 
and had been instrumental in the pro- = 
mulgation of the National Electrical Code @ 
since its inception. 










HOUSEHOLD METER BOXES MAY 
BE REMOVED FROM ORDER M-126 


To meet demands of public utility com- 
panies and the Rural Electrification Ad- 
ministration for household meter boxes, 
the Knife and Enclosed Electric Switch 
Industry Advisory Committee recently 
recommended that such boxes be remov' 
from Order M-126, which prohibits their 
manufacture, the War Production Board 
has reported. 
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Aroll of Security Friction Tape in the 
tool box or on the work bench is just as good as 
having a “Johnny-fix-it” around to splice electric | 
wire and make emergency repairs. “Security” is 


always ready to “take hold” on construction or 
assembly jobs involving electrical connections, or 


to turn to wherever there’s an emergency need. 


Listen to the Philbarmonic-Symphony program over the CBS network Sunday after- 
200M, 3:00 to 4:30 E.W.T. Carl Van Doren and a guest star present an interlude of 
historical significance. 


UNITED STATES RUBBER GOMPANY 


1230 SIXTH AVENUE + ROCKEFELLER CENTER + NEW YORK 20, N.Y. 


SERVING THROUGH SCIENCE 
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SHOCKPROOF 
because all live 
parts are killed 
automatically in 
unit as door to 
fuses is opened 









You can’t get a shock, even if 
you try, while changing fuses 
in a Kinney “Safuswitch” 
Feeder Distribution Panel. 
For opening the door of any 
“Safuswitch” unit to get at 
the fuses disconnects that en- 
tire circuit from the panel’s 
bus system. Fuses and all 
current carrying parts remain 
dead so long as the unit door 
is open. No live parts can 
cause accidents, even through 
carelessness. 

Give your plant the benefits 
of “Safuswitch” protection. 
These safer switch-and-fuse 
panels are available for 250 
and 575-volt services and in 
branch capacities ranging 
from 30 to 600 amperes. 


* Units have removable enclosures with 
asbestos insulating bases. 

*All poles break together, no single- 
phasing possible. 

* Safe, dead-front construction. 
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OPEN VIEW OF ‘‘SAFUSWITCH"’ UNIT 





PANELBOARDS 


KINNEY ELECTRICAL MFG. COMPANY °* 
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2900 CARROLL AVENUE « 


SWITCHBOARDS 





CHICAGO 12, ILLINOIS 











Also it was suggested that WPR 
sider permitting the fabrication of 
bination electric meter enclosures 
service entrance equipment, such 
facture is now prohibited by Order L.y 

During the committee’s discussions ; 
was pointed out that WPB’s General 
dustrial Equipment Division has reggiy 
complaints about the inadequacy of 
AA-4 preference rating assigned to 4 
tributors for obtaining knife and enclo 
electric switches on Form WPB.if 
WPB’s Wholesale and Retail Trade Jj 
vision explained that it will allow ¢ 
tributors a 60-day inventory of saf 
switches on the AA-4 rating. Howey 
committee members called attention to 
fact that only part of the manufacty 
are able to supply switches on this rat; 

Committee members were informed 
Navy requirements for switches will pn 
ably be fairly constant for the next fy 
quarters since increases on advance 
requirements are not considered likely, 


LIMITED HOUSING CONSTRUCTIOI 
AUTHORIZED 


A limited program of housing constr. 
tion to relieve housing shortages for resi 
dent war workers in congested war 
duction areas was announced jointly 
cently by the War Production Board 
the National Housing Agency. 

Construction under the new pro 
to be designated as H-2 housing, will 
in addition to housing construction nov 
under way to meet the needs of es 
in-migrant war workers. New s 
under the in-migrant program, designat 
as H-1 housing, are declining in reflectio 
of the increasing stabilization of war em 
ployment in many production areas a 
the consequent decrease in net in-migr 
tion of war labor. 

Current tentative forecasts indicate 
starting of several thousand dwelli 
units under the new program during 
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OFFICERS of the Chicago Technicd 
Societies Council, an affiliation of scieh 
tific, technical and engineering socielte 
in Metropolitan Chicago are (seak 
L to R) treasurer, G. P. Halliwell, 
American Institute of Mining & Mela 
lurgical Engineers; president, 7; S$; oo 
Ewan, American Society of Mechantt 
Engineers; vice-president, B. E. Schaat, 
American Chemical Society; (standiat 
L to R) recording secretary, Pauli » 
Smith, Institute of Radio Engineet 
and corresponding secretary, K. H. Ho 
bie, American Society for Metals. 
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A LEADING COSMETICS MANUFACTURER REPORTS: 


“We cut down the size of our 
gift boxes and standard packages 
to effect an over-all saving of 
approximately 25% of the paper 
and cardboard; standardized our 
window displays and eliminated 


all die-cuts, as well as steps, 
shelves and secondary planes. 
We also folded all displays in 
half to save more than 50% of 
the paper and paperboard nor- 
mally used.” 








A BIG PLATE GLASS COMPANY REPORTS: 


“Our 1944 Color Book was reduced in size and quantity, resulting in 
a paper saving of 136,000 pounds. Our Color Cards, of which four or 
five million are used annually, were reduced in size at an 
approximate reduction of 50% in paper tonnage. We have 








The quotations used in this advertisement are from 
responses to the A. N. A. Committee of Paper Saving. 


eliminated our Dealer Sales Portfolio. Our Color 


Book has become a ‘self mailer,’ eliminating 
need for envelopes.” 













ONE OF THE TOP LIFE INSURANCE 


COMPANIES REPORTS: 


“In 1944 we will continue to specify lighter 

weights of paper wherever possible and take 
all possible steps further to reduce paper 
tonnage. We are instructing our field offices 
to scrutinize carefully all requests for printed 
material and to disapprove all requests for quan- 
tities that appear excessive.” 












A FAMOUS ADDING MACHINE COMPANY REPORTS: 


“In advertising and promotion 
we are using about 30% of the 
amount of printing and paper 
used in 1941 —that represents 


about 2/3 saving. However, 
further savings will be effected 
whenever possible this year as 
last.” 
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USE LESS— SAVE ALL WASTE PAPER! 


This advertisement contributed by this publication and prepared by the War Advertising 
Council in cooperation with the War Production Board and the Office of War Information. 
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remainder of this year, with a probable 
quarterly volume of approximately 25,000 


units during 1945. This would be in addj- ~ 
tion to housing started under the in-mj- 7 
grant program or to relieve cases of indi- — 


vidual hardship. 
Requests for materials for H-2 housing | 
ea E R F O R Vi fy bey C E will be included in the NHA’s regular — 
| | quarterly requests filed with the WPB. 
a_i Actual allocations of materials for H-2 = 
; : housing by the WPB will be governed b 
Consistently among the leaders in the lamp the availability of the materials, and fone : 


industry for 44 years @iteluletich Incan- casts of construction volume under the 
new program are therefore subject to re- 


descent, and now F/vorescent Lamps ol g= vision either upward or downward in line } 
ee a with developments in the war economy, | 
true “four letter champs” for industrial in- " 


fol Koh tlelakmolale Maz) ollelactul-l ee 


NISA CHAPTERS ELECT 


: New officers were recently elected to 
cause of modern production meth- guide the activities of two National Indus- 
. trial Service Association Chapters on 
ods, skilled engincening opposite coasts of the United States. The 
officials of the respective chapters are: 
New England Chapter—president, A. L. 
° . ° . “Andy” Brown, A. L. Brown Associates, 
B. Champion in Service by big Inc., Worcester, Mass.; vice-president, 
tue of a field force of trained Fred S. Ferris, Northeastern Electric Co., 
Boston, Mass.; and secretary-treasurer, 
experts, quickly eh Ueli tele) =m rel anaes J. J. Reddington, J. J. Reddington Electric 
: : Service Company, Boston. 
sultation and assistance on any Bay Cities Chapter (California)—chair- 
. . man, M. J. Lampurdi, North Bay Electri- 
lamp of Telalilare problem. cal Works, Inc., San Rafael, Calif.; vice- 
: F chairman, Wm. J. Boyd, Pacific Electric 
Cc. Cham pronin Econom y Motor Co., Oakland, Calif. ; and secretary, 
Moacah | Keith M. Noble, Pacific Electric Motor 
g ower cost per lamp, Company, Oakland. 


A. Champion in Quality be- 


and rigid testing facilities. 


relahilate M-taslal-lale Aeeelariiel-1a-1eR 


D. Champion in Distribution NEW CONSTRUCTION MATERIALS 
with a competent supplier in your DESIGN GUIDE AVAILABLE 


locality, meeting your lamp needs A revised edition of the “Critical Con- 
ift| alt: ciewtt struction Materials Design Guide” has 
oe See Cer been prepared to assist persons contem- 
plating construction during wartime, was 


Look for the Diamond trade mark on 
Fluorescent and \ncandescent lamps. 
It's the mark of a CHAMPION. 


2 


iH eet ® 
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COOPERATIVE SPIRIT between in- | 
spectors and contractors is typified by —™ 
these Chattanoogans at the Memphis 
meeting of the Tennessee Electric 


CHAMPION LAMP WORK S (Rpg ss tries mau 


- spector; Philip Sweet, secretary-treasurer 
of the association; and Herbert Haile, 


Lynn, Massachusetts 
A DIVISION OF CONSOLIDATED ELECTRIC LAMP CO W. C. Teas Co. and past president of 
the group. 
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ELECTRICAL SAFETY in the City of 

Memphis, Tenn., is the responsibility of 

Harry L. Thomas, chief electrical in- 

spector, who holds the respect and con- 

Pence of “every electrical contractor in 
the city. 








ounced by the Conservation Division 
f the War Production Board. 

This guide is an official supplement to 
chedule A, Controlled Materials Plan 
egulation 6 (Construction Limitations), 
PB officials said, and stresses the 
ecessity of restricting construction de- 
igns to those utilizing materials that are 
ost plentiful. 

Intended for consultation by all persons 
pplying for permission to begin construc- 
jon on Form WPB-617, this supplement 
neither a directive nor an order of the 
PB, officials explained. Copies are 
ag at all WPB regional and district 
ces, 


MITED NUMBER OF ELECTRIC 
GES PUT IN PRODUCTION 


Production of 12,782 electric ranges in 
¢ third quarter of 1944 has been author- 
ed by the War Production Board to 
ree manufacturers who are able to make 
ges without interfering with war work. 
These manufacturers are the first ones 





POSTWAR MARKETS discussed at re- 


hind N.C.E.I. conference in St. Paul, 


m, were of interest to (L. to R.) 
|. A. Busch and R. E. Steele of the pro- 
nolional and lighting sales departments, 

onhern States Power Company, Min- 
neapolis, 
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Record Breaking Orders 
rove Irade Acceprance 
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In the New 
RED PLASTIC 






Submitted to Under- 


F writers’ Laboratories 
 inc...for. approval. 








Submitted to Electrical 
Testing Laboratories, 
Inc., for certification. 









Pat. Nos. 2200443 -2228210 


Locks Out...Resets AUTOMATICALLY 


1 Positively cuts out deactivated, flickering blinking 
lamps. 








When trouble is detected the starter automatically 
cuts off current to the ballast and lamp. 


Gives long life to ballast because defective lamp is 
locked out. Prevents overheating. 


When Lloyd AUTOMATIC locks out defective lamp 
—turn off the current—Remove defective lamp—Put in 
a new lamp. 

Allow at least one minute to make the above change 
of lamps. Turn on the current. The starter auto- 
matically lights the new lamp. 

NO NEED TO DO ANYTHING TO THE STARTER 


Lloyd NEW PLASTIC CAN. has_ higher dielectric 
strength, is stronger, lighter, distinctive. 






am WwW Ww 













Knurled rim on plastic can insures positive grip for 
insertion and removal of starter. 





Plastic can is sealed. 
trouble. 


The life of the AUTOMATIC starter is many times 
greater than that of the average lamp. 


No projecting lugs to cause 






oo s OO w 


It saves maintenance costs and power consumption, 
protects and insures longer life to the ballast and lamp. 







10 Tested in production and prior to shipment to insure 
perfect performance. 










LLOYD PRODUCTS COMPANY 
Providence 5, N. Y. 


Representatives in 23 leading cities 
Export Office 13 E. 40th St., N.Y.C. 


Dept. EC-9 
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f authorized to participate in the rep 
: announced program for the product 
88,000 electric ranges in 1944. Theg 

facturers are: A. B. Stoves, Inc, 

Creek, Mich. Frigidaire Division, 


eral Motors Corp., Dayton, Ohio 


Malleable Iron Range Co., Beawéll 

. Wis. 4 

a Of the 12,782 ranges, 1,500 are ne 

to fill “special” orders placed by 

@@e@ Army, Navy, Maritime Commission} 


Shipping Administration, Federal } 
ee 7 Housing Authority, the Home Oj 
K LE 7 | aes KOR D TOOL om - LT Loan Corporation acting for the Na 
Housing Administration, and 
orders. 
Manufacturers are required to” 
7,560 ranges to fill orders for new 
vately-financed Federal Housing A 
istration war housing projects. The: 
electric ranges not needed to meet mif 
and FHA requirements may be y 
through retail stores for essential ciy 
replacement purposes. If it js fo 
later that some of the ranges to be ky 
by manufacturers for FHA housing pn 
a i ects are not needed for that purp 
they also will be made available for re 
sale to civilians, WPB officials Said. 
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2. Termi 


NEW LOAN POLICY FOR — 
SMALL BUSINESS WPC sup 


termina} 
After an investigation of the needs @overnmen 
small business during the contract temmause of th 
nation period, the Board of Directors @ot be elig 
the Smaller War Plants Corporation termination 
a : announced a new loan policy that libenolicy will ; 

¥. Postive Bee eee eee inci donucrar | izes regulations with respect to suspaie loan. 
ripping under load, a tongue-type, positive- sion of payments on principal and redu 


FEATURES 















































3 ection buckle ts sued. tion in the rate of interest. 
“D”’ Rings and Buckles are made of solid 5 ; ” 
* seal np forgings tested to 1500 bs. to ae y hari an — VU EW ENG 
assure absolute safety. Galvanized finis' man, Board 0 irectors, the new po 
oss ° ts rust. : ‘ete sa 
TH PROVED dependability of“Klein- ‘ —_ : mat a ocean, i ‘aan my Reve | serra APTER 
°° e@ Kivets. tvets sol ° a . H T 
Kord Safety Straps has led to the with burrs for added safety and strength. aue a rire ane gs ETING 
° . , Bes. ‘ to provide working capital in connett 
development and introduction of the 4. Sewing. All sewing is done with hot waxed th ntract. Loans made ti 
N 5204-KK “K lein-Kord” Tool Belt harness thread and lock stitched. wi a war contract, Monthly 
sh : R . 5. Four Tool Loops, conveniently located, are vide fixed assets or for other purpo apter of 
Made from multi-ply, specially woven formed by the body strap. will not be eligible. sociation 
long staple cotton, with each ply laid in 6. Some, Shins, 1h hen laihe, sen 0 endance 
er and vulcanized “Klein-Kord” is safety. Lining also absorbs body moisture cordin 
pec ot Geelidé Shade shears (1) rm to increase comfort of lineman. ; ‘ane 
wa ges = 5> y ° ! ° ; 7. Metal Safety Clips, riveted through main y thirt 
of uniform quality; (2) resists absorp- belt at “D” rings, prevent swing of “D” % ; een 
. . . i § 1) 
tion of moisture and detrimental effects 8 se _ 90 —— 56: p oh 
* f une J: at 
of climate; and (3) does not stretch. It aa rs ned tae 
. 7 _ ’ 
has a tensile strength many times that 9. Plier Pocket of "Klein-Kord”. lary, spok 
demanded in actual service. 10. Tope Thong with fibre cross bar. Tn July 
You'll find that comfort, safety and 11 Knife Snap. eased 7 
efficient design—importanttoeveryline- 1 2. Handy Loop for glove pouch. 4 a. 







man—are built-in features of this new 


. % This book on the care Ored po: 

“‘Klein-Kord” Tool Belt. All workman- and safe use of tools will I the C 
: : : L2 sont on request, ‘ 

ship and materials are of the highest At a mee 


quality—quality that has been typical of 
the name Klein since 1857. 








ASK YOUR SUPPLIER 


KLEIN 













MADISONiTES E. N. Mit /orcester, 
(left), former chief electrical inspem ortheasterr 
of Madison, Wis., and now with Cote esident ; 3 
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Mathias 








: Electric Co. of the same city and O-MMeddington 
Established 9857| 57 Chicago, Hil, U.S.A. Since Blecire Co. oh the cae a 
3200 BELMONT AVENUE, CHICAGO 18, ILLINOIS 1857 sion recess at recent NECA spedid direction 

ing in St. Louts. 
Mmeectrical 
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be 
CWIMENGINEERS John Grotzinger (Goodyear 
fore & Rubber Co., Akron), chairman, 
be h4LE.E. committee on industrial power 
1g puimpplications and J. J. Orr (right), former 
purpomeairman, look over the “Electrical Power 
Distribution for Industrial Plants” report 
esented at the summer technical session 
in St. Louts 
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2. Termination of Contract: The war 
ontract, for the completion of which 
WPC supplied the working capital, must 
e terminated for the convenience of the 
needs @overnment. Contracts terminated be- 
t termmause of the default of the borrower will 
ctors@ot be eligible. In the event of partial 
tion ermination of the war contract, the new 
-liberolicy will apply to a proportionate part of 
Susp loan. 




































W ENGLAND NISA 
HAPTER REPORTS ACTIVE 
EETING PROGRAM 


Monthly meetings of the New England 
apter of the National Industrial Service 
sociation have shown consistently large 
endance through the summer months 
cording to J. J. Reddington, Chapter 
eretary-treasurer. At the June meet- 
g thirteen members of the New York 
Mapter were guests. Arthur Turner, 
ampa, Fla., president of NISA and Fred 
“pperman, St. Louis, Mo., executive sec- 
ry, spoke. ; 

mi July the regular meeting was ad- 
Pssec by Roger B. Cabell of WPB and 
W. Little of OPA who outlined pro- 
4 under government regulations and 
Mored possible areas of cooperation be- 
en the Chapter and their offices. 

aa meeting scheduled for September 
Selden High of Cincinnati will talk on 
exceping and accounting systems for 
Motor shop. The bookkeepers of the 
‘ Wer shops will be invited to attend. 
mcers of the Chapter are Alfred L. 
fown, Alfred L. Brown Associates, Inc., 
Orcester, president; Fred S. F erris, 
@theastern Electric Co., Boston, vice- 


emmet; and J. J. Reddington, J. J. 
a “mgton Electric Service Co., Boston, 
| a tY-treasurer. Programs are under 


rection of Mr. Ferris. 


y Weeectrical Contracting, September 1944 





WIRING DEVICES 


FOR ALL 


SURFACE 











































































































































































These good looking, sturdy surface 
wiring devices can be used anywhere 


—in military buildings, factories, farm 


buildings, war housing, etc. They are 
made of brown Textolite, keep their 
color and resist breakage. 


Moncor Surface Wiring Devices can 
be installed quickly too, using either 
BraidX or BX. Knockouts in ends, 
side and back of the devices enable 
them to be end connected, side con- 
nected (knob and tube wiring) or back 
connected for concealed wiring. 


All requirements on every surface 
wiring job with cables exposed or 
hidden are met by the devices. They 
are approved by the Underwriters’ 
Laboratories, and they meet require- 
ments of the specifications of different 
government agencies. For further in- 
formation see the nearest G-E Mer- 
chandise Distributor or mail the 
coupon. 

Hear the General Electric radio programs: “The G-E 
All Girl Orchestra’’ Sunday 10 P.M. EWT, NBC. “The 


World Today’’ news every weekday 6:45 P.M 
EWT, CBS. 


BUY WAR BONDS AND KEEP THEM 





+ 


ee ee nae) Cee 
General Electric Company - 


Sec. D941-8, Appliance and Merchandise Dept. 
Bridgeport, Conn. 


Sirs: Please send me information on Moncor 
Surface Wiring Devices. 


Name.............- eras ras pa Cent Nee ie 
yen A Aaa es Bile TP AC Sak ee RE I 
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GENERAL &) ELECTRIC 












for today and for tomorrow ..... 











RLM Heavy Threaded D Bowl 
Reflector and Socket ya RLM Threaded Dome Reflector 


O VER 53% of all jobs done by contractors involve 
the installation of lighting fixtures. Make your share 
of these jobs pay you by installing QUAD units. They 
are modern, easily wired and installed, quickly detach- 
able for cleaning, and highly flexible in design. All 
units are weatherproof and porcelain finish is perma- 
nent. You install them and your job is finished—result 
is more time for more jobs. For the proper unit for 
general or specialized installations — indoor or out — 
make your selection from the very complete QUAD line. 


Electron Tube Fundamentals, ¥¢ 








QUADRANGLE MFG. COMPANY 


M5 24 Dluareiccal Lighting Egeinmend 
7 c / 


32 $ 


0. PEORIA ST. CHICAGO, ILL. 
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SAN FRANCISCO CONTRACTOR 
CLEARED OF CHARGES 


Electrical contractors and unions jy 
San Francisco Bay area, after more; 
four years under indictment for yig, 
of the Sherman Anti-trust Act wer 
onerated August 30 when Judge Ly 
Yankwich of the Federal District ¢ 
granted a motion for dismissal, }j 
Yankwich, an authority on anti 
cases, had been transferred from j 
Angeles to hear the case. 

This action dismissed  indictns 
against the San Francisco Electrical 
tractors Association, Electrical Indy 
Depository of California, Electrical 
tractors Association of Alameda and 
tra Costa counties, International Broj 
hood of Electrical Workers, Local Tj 
No. 6 and Local Union No. 595, topes 
with 39 individual contractors and 
officials. 

For three years, postponements 
been asked by the government and dy 
the last year postponements had } 
asked by the defendants due to war w 
On August 1 this year the govern 
insisted that the case go to trial im 
diately, and it did, on August 15. 

During the presentation of evidence 
the government, and in the judge's 
cision, the right of contractors to orga 
and establish rules of conduct on 0 
struction work was upheld. The flor 
interstate commerce was not affected 
this case it was found. 

‘Upon motion of the defense for dismis 
of the case, made right after the gov 
ment presentation, the Judge granted 
motion and the case never went to 
jury, the Judge ruling that insufic 
evidence had been presented. 

As later pointed out by George} 
Abbett, owner of the Abbett Electric ( 
president of the San Francisco Electr 
Contractors Association and _ secret 
treasurer of the Electrical Industry] 
pository of California, the defense re 
sented by Faulkner & O’Connor, had} 
prepared with evidence. 


ELECTRONICS COURSE TO 
BE GIVEN IN CHICAGO 


Details of a second series of lect 
on industrial electronics to be giv 
Chicago this fall have been annol 
by Arthur G. Mohaupt, director of ini 
trial electronical engineering 
Forest’s Training, Inc., under 
auspices the lectures are to be prese 

Mr. Mohaupt’s autumn course wih 
sist of 12 lectures beginning Septembe 
and continuing to December & 9 
course will be available to mam 
executives, maintenance engineets, 
superintendents and electrical contrat 

Titles of the subjects to be covertd 
Systems, Thyratrons and Ignitrons * 
tronic Measuring Instruments, = 
Welding, Electronic Control of D. 
Motors, Photoelectric Cells, Ele 
Elevator Controls, X-Rays and Inds 
Applications, High Frequency ue 
Heating and Electronic Lighting s) 
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Electronic Welding will be presented in 
two successive lectures. 

Each lecture will be illustrated with 
blackboard surveys and diagrams. Typi- 
cal pieces of electronic apparatus loaned 


by leading radio and radar equipment ° 


manufacturers will be available for. demon- 
stration and individual study. These les- 
son aids will be supplemented with a 
series of bound notes, circuit diagrams 
and data charts which when assembled 
will comprise a veritable reference manual 
on industrial electronics, 


NECA SAN DIEGO CHAPTER 
URGES COUNTY ORDINANCE 


Passage of a county ordinance to regu- 
late the installation of electrical work of 
all types in both the incorporated and un- 
incorporated areas of San Diego County, 
Calif. was urged upon the Board of Su- 
pervisors of that County by the San Diego 
Chapter, National Electrical Contractors 
Assn., in a letter filed with the Board re- 
cently, by V. T. Heinz, secretary-treas- 
urer of the chapter. 


NISA STUDIES 
MOTOR REPAIR STANDARDS 


Presentation of a comprehensive set of 
standards to guide the rebuilding of elec- 
trical equipment, at the NISA Cincinnati 
meeting last April by the Central District 
Chapter, NISA (Chicago) apparently un- 
leashed a wave of enthusiasm on the part 
of NISA members for the development of 
National Motor Rebuilding Standards. 
The Chicago standards are now being 
closely studied by various chapters 
throughout the country as a basis for the 
proposed National Standards with a view 
to suggesting deletions, revisions and 
changes before adopting the provisions on 
a national basis. 














PACIFIC NORTHWEST representa- 
tives from the state of Washington at 
recent NECA special meeting in St. 
Louis were Chapter managers R. D. 
Horning (left), Seattle; and Paul W. 
Heydon, Spokane. 
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“BULL DOG” 
INSULATOR SUPPORT 
Fastens securely porce- 
lain or glass insulators 
to exposed steel 
framework. No holes 
necessary. 





NO. 470 “BULL DOG” 
PIPE OR CONDUIT HANGER 
Convenient and sure for hanging 
Yo", 3%” and i” pipe or conduit 
to steel beams up to %” thick. 
Or for use as ground clamp. 





KEYSTONE FISH WIRE 
High quality — Rightly 
tempered — Ten differ- 
ent sizes — Various 
lengths, 





NO. 280 NOZZLE 
Shown here in No. 200 Cover 
Plate. Ten amp. 250 Volt 
receptacle. Brass housing on 
t2 in. brass pipe extension. 













ws; 
fy “BULL DOG” 

o ¥ BX CABLE STAPLES NO. 150 BOX NO. 207 NOZZLE 
x) Supplied in any quantity For installation in concrete 


—cartons, kegs and bar- floors or wood finished con- 
rels. crete floors. 
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WORK TEST PANEL—built 
to customers’ specifications 
and Navy standards. 





RADIO MOTOR-GENERATOR 

and SELECTOR CONTROL 
PANEL—built to customers’ specifica- 
tiens for any number of circuits. 


Electrical Specialties 
of Every Type 


Tucluding MARINE WORK 


Au types of electrical specialties, 
boxes, cabinets, control panels, 
duct-work, etc., manufactured by 
an organization accustomed to 
meeting exacting Army, Navy and 
Commercial specifications. Full en- 
gineering personnel and equipment 
for manufacture of special electri- 
cal items to customers’ needs in 
addition to all standard articles. 
Let us quote you on your require- 
ments, Write for illustrated catalog. 


Jacksonville Metal 
Manufacturing Company 


247 Riverside Avenue 


Jacksonville, Florida 














@ This BADGER Synchronous Auto- 
matic Time Switch is specifically 
a heavy duty model with a capac- 
ity great enough to meet a wide 


variety of requirements. There is 
constant demand for these sturdily 
constructed time switches with more 
than thirty years of proven depend- 
ability to recommend them. 


You get the 


BEST in 
Time Switch 


Experience 
WITH 


BADGER 


They are completely automatic and 
are furnished in single and double 
pole construction with indoor and 
outdoor cases. 

You can guarantee accurate timing, 
economical operation, and years of 
dependable service for your cus- 
tomers. See your Wholesaler or 
send for catalog. 


© Prompt delivery on orders rated AA-5 or Higher. 


Type Poles 
MI (Synchronous) | 
M2 ti 2 
RM i ! 
RMS 4 2 


Switch Cacpacity Case 

50 A. at 125 VY. 16 Ga. Steel 
50 A. at 125/250 V. 16 Ga. Steel 
50 A. at 125 V. Cast Iron 
50 A. at 125/250 V. Cast Iron 


RACINE 


RELIANCE AUTOMATIC LIGHTING CO. wisconsin 








| 
| 
| 
| 








150 












SUPPLY PROBLEMS in the contract. 
ing field are discussed by (L to R) R.L. 
Carson, General Electric Co., Nashville; 
Jerry Cason, G. E. Supply Corp., Nash- 
ville and L. A. Ragon, Chattanooga con- 
tractor during a lobby session at the 
recent T.E.C.A. meeting in Memphis, 
Tennessee. 











J. F. Ferrari, Excel Electric Service 
Co., Chicago, who chairmanned the local 
committee which drew up the Central Dis- 
trict. Standards, has been appointed the 
Chairman of the National Committee. 


GERRY M. SANBORN 


Gerry M. Sanborn, president of the 
Sanborn Electric Company, died sud- 
denly at his home in Indianapolis on July 
15 from a coronary attack. 

Mr. Sanborn was very active in the 
National Electrical Contractors Associa- 
tion, serving as its fourth president. At 
the 42nd Annual Meeting of NECA in 
1943, he was elected to honorary member- 
ship by unanimous vote of the Association. 

In 1935, Mr. Sanborn received the James 
H. McGraw Award Contractors Medal, 
“for his contribution to the National Elec- 
trical Code and for conceiving, developing 
and administering the Standard Symbols 
for Wiring Plans, now, through his un- 
tiring zeal, established nationally under 
the American Standards Association.” 








SOUTHWESTERN NECA representa 

tive George A. Seaman (left), For 

Worth, Texas, corners executive come 

mitteeman George L. Gamp, St. Louts, 

at recent NECA special meeting in St. 
Louis. 
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AMONG MILWAUKEE'S contractors 
at recent NECA meeting in St. Louis 
were (L to R) Walter Hesse, Trester 
Service Electric Co., and H. C. Adolpb- 
sen, H. C. Adolphsen Electric Company. 













































- | INCANDESCENT LIGHTING 
|] FIXTURES 


€ Restrictions on the use of metals in 
utility type incandescent lighting fixtures 
have been removed from Order L-212 and 
minor relaxations affecting other types 
of incandescent lighting fixtures have been 

made according to WPB. 
Provisions formerly restricting the use 


. 
on 
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OOO) 


on 


x 
200 


OOO? 
Manarch 
Ta 200 FUSE 


MONARCH FUSECO 
JAMES TOWN,N.Y 
J 
- 


x) 
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’ 
ry 


e of metal in utility fixtures affected chiefly 
‘ reflectors and recessed fixtures. 
y Utility fixtures are designed for use in 
offices, hospitals, and stores, for stage and 
C theatre lighting, exit signs and similar 
2 purposes, A distinction was formerly 
t made between these fixtures and indus- 
n trial fixtures, used in machine shops, ware- 


RENEWABLE 


Fuses 


houses, power plants, docks and other 
manufacturing storage and transportation 
areas. With the removal of metal restric- 
tions in today’s amendment to the order, 
both types are merged. 

Under Order L-212 they are subject 
only to the provision requiring a prefer- 
ence rating on sales. In addition to the 
five exemptions from the preference rat- 
ing provision already in the order, the 
following two exemptions are made: (1) 
exit signs of the kind required in public 
buildings by fire laws; and (2) illuminat- 
ing glassware, such as bowls, shades, and 
globes, 

_ Residential fixtures, used for illumina- 
tion in homes, may be sold without ratings. 

Weight restrictions on metals in resi- 
dential fixtures are relaxed and revised 
for clarity. A total of 20 ounces of metal 
may now be used in the fixture. Formerly, 

12 ounces of metal could be used and an 
additional eight ounces could be used for M N 
chain or stem of a suspended fixture. 

Aluminum may be used as a substitute : 
for other metals, within the 20 ounce FUSE COMPANY LTD 
limitation, However, the amount of 7 : ‘ 

uminum and steel (by weight) used in 
. a quarter, 1944, may not exceed 

mount of steel (by weight) that had 
been allotted to a pin Aineneet for the 116 E. FIRST STREET JAMESTOWN, N.. ¥5 
quarter. The number of units made by 
4 manufacturer may not be greater than 


the number that would have been made 
with the allotted steel. 
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Brown-Brockmeyer General Electric 
Centur Hamilton-Beach 
Cutler-Hammer Holtzer-Cabot 
Delco Howell 
Dieh! Hunter 
Duro IIg 
Emerson Leland 

Marathon 


200 William St. Barclay 7-6616 





MOTORS 
CONTROLS 


PROMPT SHIPMENT FROM LARGE STOCKS 
AUTHORIZED PARTS DISTRIBUTORS 


Master 

Peerless 

Robbins & Myers 
Star 


Thor 
Wagner 
Westinghouse 


READING ELECTRIC COMPANY, INC. 


Parts: Distributors for the Manufacturer 


New York 8, N. Y. 


PARTS. 





y 











AS with tools for drilling, cutting or spading. 
Will do light duty work or any heavy duty work. 
The Master Hammer runs without striking a blow 
until pressure is applied, enabling operator to control 
blow as job requires. Easy and economical to operate. 
Built for light weight and long service. Used through- 
out the world. Power blow hammers operate on 115 
volt AC or DC, 25, 50, or 60 cycle. If no electricity is 
available use Master Portable Generator Plant Model 
650 (illustrated above). 
Write for Bulletin 500 for complete details. 


a 


Dayton 1, Ohio 





FOR DRILLING 12” up to 2” di- 
ameter holes in concrete and 
other hard materials. 


FOR CUTTING concrete and other 
materials. For vibrating, tamp- 
ing, chipping steel, cast iron 
and wood...scaling and caulk- 
ing...peening welds and other 
heavy work. 


FOR SPADING, cutting clay and 
similar materials. 


TiicloMelioli-tMelaleM @elatelore) 


MASTER VIBRATOR COMPANY 


Products Include: 


faites 
F 


























FROM NEW YORK area came (L to 
R) Louis D. Kennedy, Greater City Elec. 
trical Contractors Assn., New York City; 
Dennis J. Crimmins, New York Eleciri. 
cal Contractors Assn., and Ernie E. Hed- 
ler, manager, Philadelphia Chapter, 
NECA, to discuss postwar problems at 
NECA special meeting in St. Louis, 





BALLAST AND TRANSFORMER 
INVENTORIES 


Manufacturers and assemblers of fluor- 
escent lighting fixtures and_ electrical 
wholesalers selling ballasts and transform- 
ers for such fixtures must each file a 
report stating ballast and transformer in- 
ventories, the amount used and the amount 
on order for the year 1944, the War Pro- 
duction Board has announced. 

These reports, due on or before Sep- 
tember 15, 1944, are to be made on WPB 
Form 3894. They must be filed by all 
manufacturers, assemblers and wholesalers 
who, on September 1, will have in it- 
ventory 100 or more units of all types of 
ballasts and transformers for fluorescent 
lighting fixtures ; or who used 500 or more 
‘units in 1944; or who had on order for 
delivery 500 or more units in 1944. 

Ballasts are used with hot cathode 
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fluorescent lighting fixtures; transform- 
ers are used with the cold cathode type of 
fixtures. They are made by the same 
manufacturers and utilize the same pro 
duction facilities as radio and radar coils 
and other transformers for combat equip- 
ment. Because of heavy military demant 
production of ballasts and transformers 
for fluorescent fixtures has been curtailed 
by WPB. This, in turn, has curtailed 
production of the fixtures. 

Copies of WPB Form 3894 have beet 
mailed to approximately 250 manufactur: 
ers and assemblers and to 1,750 electrical 
wholesalers. Persons who should file tht 
report and do not receive the form by 
should obtain copies from the neafts 
WPB field office, officials said. 


NERA OPENS 
CHICAGO OFFICE 


The National Electrical Retailers’ As 
sociation established headquarters m® 
Merchandise Mart in Chicago early # 
July as plans were formulated to la 
a nationwide membership drive. .In# 
active campaign appliance, radio ™ 
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fighting dealers will be invited to become 
r members. 

WR. Rodger is coordinator of the 
sociation. He will devote a great deal 
fhis time to the membership drive and 
development of the association’s pro- 
am. Mr. Rodger, who has spent 25 
vars in the industry, has been actively 
filiated with the new organization from 
iginception. He is widely known for his 
iiity to correlate activities of the various 
wanches of the electrical industry. 

€ B. Sikking, Springfield, Ill., dealer 
as elected president and J. A. Cobbey, 
Chicago attorney, acting secretary. Plans 
ae underway to create a board of direct- 
ots to be nominated and elected by mem- 
to © bers. There will be an advisory council 
e- & ad regional and local coordinators to 
ty; @ build the association. 


ed. 


ef, 


“ | SREET LIGHTING PROMOTION 
CAMPAIGN LAUNCHED 


One of the most important services 
which can be rendered in the direction of 
adequate lighting in the heavy traffic days 
ater the war will be the provision of prac- 
tical information for the use of: 















wm I, Municipal officials who must make the 
ne = and have it agreeable to the 
: public, 
A 2 Utility executives who must provide 
Pro. gw equipment and electrical energy and 
who should receive fair payment. 
Sep. 3, The public who will do the dying in 
TPR traffic accidents unless considerable street 
al lighting is installed, and who consequently 
fi ned to understand its values. 
| ni These three types of information will be 
“i furnished on an organized scale by means 
: - ofan Industry Promotion Program spon- 
cen f sored by the Street Lighting Section of 
"’ NEMA, through the Street and Traffic 
oD Safety Lighting Bureau. 
hoe The program is outlined jointly by 
a. V.J. Lajeunesse, chairman of the Section 
i amd A, F, Dickerson, chairman of the 
sae Bureau. The public will be introduced to 
the plan through various channels of in- 
4 formation and through direct utility out- 
cl His 
a ; ‘Tt is our belief”, Mr. Lajeunesse said, 
‘iis that if the utilities are properly sold on 
ail the idea of promoting street lighting, they 
sailed vill in turn sell an important segment of 


the public through talks to women’s clubs, 
fies (vi€ groups, merchants’ associations, 
through window and lobby displays, the 


ist treularization of literature provided by 
se the Street and Traffic Safety Lighting 


oul Sueau and through the setting up of 
itmonstration streets and areas.” 

As part of the appeal to municipal 
dficials, the Bureau will prepare a 
nonthly newsletter to be sent directly to 
them or be distributed through the utilities 
through the facilities of the Street and 
Trafic Safety Lighting Bureau. This 
tewsletter will contain a condensation of 
Tews Stories, articles and editorials on 
‘treet lighting appearing in current maga- 
ues and newspapers; street lighting pro- 
totion plans and activities of cities; acci- 
‘it statistics and street lighting promo- 
| "material. It will be supplemented by 

tonthly direct mail pieces. 
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PULL CABLE @dZ... WITHOUT 
LOOSENING HANGERS! 








FLEXIBLE ELBOW 





COVERED 
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FOUR-INCH CONDUIT 
REDUCER 
TWO-ANCH CONDUIT 
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USE the GREENLEE Cable Puller to pull 
in line with the conduit... get a fast, easy pull 
without straining conduit hangers . . . elimin- 
ate heavy cumbersome equipment . ; . save 
hours of work! Why? Because by clamping the 
Cable Puller directly on to the conduit you are 
applying a holding force to the conduit itself, 
through the channel-iron frame .. . creating a 
force equal to the outward pull of the cable! 


With this GREENLEE you get pull up to 








PULLING FROM CONCEALED 
CONDUIT. Where the standard 
clamping device cannot be used, a 
flexible elbow attachment makes 
possible use of the Puller without 
frame, placed at any desired diss 
tance from end of conduit. One end, 
with master sleeve, attaches to con- 
duit, other end to suitable length of 
4" pipe which serves as an exten- 
sion. Tension drum is assembled at 
end of this extension pipe, sup- 
ported with blocking. Roller guide 
spools direct pulling force . . 
clamping sleeve exerts the holding 
force on conduit. No tendency for 
tool to rise upward in operation. 
Operates on vertical conduit also. 


OTHER GREENLEE TIME-SAVING 


- TOOLS FOR ELECTRICAL WORK: 


PIPE BENDERS 
JOIST BORERS 
KNOCKOUT TOOLS 
RADIO CHASSIS PUNCHES 
PIPE PUSHERS 







7500 lbs, through any and all conduit, straight 
or bent, open or covered, on long or short runs. 
The tension drum is adjustable and swivels in 
a full circle to provide clearance in close quar- 
ters. It’s a portable tool—conveniently carried, 
quickly set up, easily operated by one man. 


Write for free Catalog 33E on 
GREENLEE Cable Pullers and 
other time-saving tools for elec- 
tricians. Greenlee Tool Co., Di- 
vision of Greenlee Bros. & Co., 
1749 Columbia Avenue, Rock- 
ford, Illinois. 













REGISTERED TOOLS 


GREENLEE 


FOR THE CRAFTSMAN 











































































































~ ASSEMBLED RHEOSTATS | 


This Ward Leonard rheostat, built for pro- of two rheostats. Each rheostat will 
duction testing of grid-controlled rectifier drop from 0 to 375 volts at any current 
= tubes, consists of from 15 to 0.15 amperes. Series connected 
* five face plates, théy drop 3750 volts. Parallel connected 
each composed they handle curents up to 150 amperes. 


oy {> 


WwW a: Lisueid eile ‘abe _ 
vide control for the minute cur — RELAYS * RESISTORS + RHEOSTATS 
oR A PR Electric control @) devices since 1892, 
rheostat bulletins of interest to 
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WARD LEONARD ELECTRIC COMPANY, 28 South Street, Mount Vernon, New York 




















A Complete Line of 


BAKELITE 
OUTLET BOXES and COVERS 


THAT MEET THE NATIONAL ELECTRICAL CODE AND APPROVED BY 
FEDERAL HOUSING ADMINISTRATION 


BOXES FURNISHED WITH OR WITHOUT CLAMPS 


eG? ¢ 9 


No. 3050 No. 4050 No. 7050 


©60000+% 


Nos. os. os. 08. 0. 08. os. 
3051 & 4051 3052 & 4052 3053 & 4053 3054 & 4054 4055 3057 & 4057 3056 & 4056 


SAFE @ ECONOMICAL e DURABLE @ NEAT 


The sizes and design, except for clamps and wire knockouts, same as 

standard metal outlet boxes. They take standard type of fixture studs. Two 

clamps supplied with each box. The wire clamps hold against 125 lbs. pull. 

When used with fixture studs they withstand over 400 lbs. pull on stud. 
5.% - 5 - 


These Bakelite Outlet Boxes have “side knockouts and clamps to take 
14-2, 14-3, and 12-2 non-metallic sheathed cable, and 14-2, 14-3, 12-2 and 
12-3 CNX Type Cable and one }2 in. Bottom Knockout. 


These covers are sufficiently thick to obviate breakage in installation or use. 
Standard color Black. 


UNION INSULATING COMPANY, INC. 


FACTORY: ’ SALES OFFICE: 
PARKERSBURG, W, VA. 27 PARK PLACE, N. Y. C. 
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containing before-and-after pictures and 
which in subject matter and sales appeal 
will parallel consumer advertising, 
An important phase of industry promo. 
tion directed toward the utility executives 
will be another newsletter, soniewhat 
similar to the one for municipal author. 
ities, also to be supplemented by monthly 
direct mail pieces stressing the public 
relations value of good street lighting and 
showing how street lighting can be put on 
a profitable basis. Both of these media are 
expected to serve as a medium for the 
exchange of ideas, with the basic theme 


tying in with municipal official and cop. 


sumer promotion. 

The utility advertising plan - of the 
Section and Bureau for the next several 
months also calls for a series of display 
ads in electric utility trade magazines, 

Through personal contact, direct mail 
and trade magazine advertising other sales 
helps to be made available to the utilities 
for their use in selling municipal officials 
and the public will include exhibits, movie 
shorts, publicity releases, and sales port- 
folios containing an outline of the Bur- 
eau’s and Section’s advertising and sales 
program, sample trade paper advertise- 
ments, photographs of artist’s sketches of 
window display and samples of the direct 
mail material which will be made ayail- 
able to utilities for mailing to municipal 
officials. 

Augmenting the entire program, the 
Street Lighting Section of NEMA will 
distribute a “Suggested Street Lighting 
Plan Book for Utilities” to executive and 
lighting specialists. While by no means 
expected to solve the individual problems 
of the several utilities, it is intended to 
serve as a guide in order to simplify local 
preparation of a similar manual. 

According to Mr. Dickerson the motif 
of the whole program will be: | 
1. To sell the public on the idea of in 
sisting upon and being willing to pay for 
adequate lighting by stressing resulting 
reduction in accidents, saving lives, curb 
ing crime, improving nightime shopping, 
enhancing property values and a monetaty 
saving of far more than actual cost. 

2. To impress upon municipal officials the 
idea of definitely planning the postwaf 
modernization and extension of strett 
lighting systems by showing that gool 
street lighting builds good will. 

3. To sell public utility executives on the 
need to promote street and highway light 
ing by showing it can be profitable 
them. 


SURPLUS ELECTRICAL 
MATERIALS BIDS INVITED 


Sealed bids for surplus electrical wit 
ing materials, including conduit fittings 
potheads, wire connectors, lugs, recep 
tacles, boxes, hangers and a variety 
other materials totalling about 1200 items 
will be received by the Kansas City Re 
gional Procurement Office of the Ss. 
Treasury Department on September i 
Copies of bidding conditions, list of items 
and bid forms may be obtained from the 
Kansas City regional office. 
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RURAL INSPECTION problems are 
aired at N.C.E.1. War Conference by 
(L. to R.) H. V. Cooper, Supt. Water 
and Light Board, Waseca, Minn., and 
John M. Brende, REA electrical inspec- 
tor of Colman, South Dakota. 





VETERAN APPRENTICE 
TRAINING URGED 


That returning veterans are essential 
to industry to fill the gap in the ranks of 
young workers in training for the skilled 
trades was stressed by William F. Pat- 
terson, Director of Apprentice-Training 
Service, War Manpower Commission, 
Washington, D. C., in an address on 
August 23 before the fifty-second Annual 
Convention of the Wisconsin State Feder- 
ation of Labor. The meeting was held at 
Federation headquarters in Oshkosh. 

The exodus of young men of apprentice- 
able age for combat service, Mr. Patter- 
son explained, has opened up opportuni- 
ties for career training in industry to 
returning service men who are physic- 
ally fit for all-round skilled work. 

“Selective Service”, he said, “has not 
only skimmed off the cream of the ap- 
prenticeship crop, but it has also shut off 
the largest source of potential apprentices 
—the 18 year old group of high school or 
technical school graduates.” 

“It is certain”, he added, “that for at 
least a few years following the close of 
the war, the returned veteran group will 
provide the largest single source of ap- 
prentice material. Many of these will 
return to apprenticeship programs to 
finish their training. Thousands will re- 
ceive credit on their term of apprentice- 
ship for experience gained in the armed 
services. Other veterans who have ex- 
perienced the satisfaction of doing me- 
chanical work will want to continue and 
complete their training in a modern ap- 
Prenticeship program.” 

Referring to the so-called “GI Bill of 
Rights” recently passed by Congress, 
Mr, Patterson pointed out that the bill 
Provides financial aid to veterans who 
take jobs as apprentices. Those eligible 
will receive subsistence payments in addi- 
tion to the wage paid apprentices by em- 
ployers. These payments will range from 
$50 a month for single men to $75 a month 
for those with dependents. 

* daw is an important point,” Mr. 
€rson declared, “because most service 
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—It’s the best 


























reflecting surface known 


“QURE, they’re porcelain enam- 
eled reflectors... the only kind 
we'd think of buying. 

“Of course, we heard about war- 
time ‘substitutes’ for porcelain 
enamel. But the truth is that no satis- 
factory substitute for it has ever 
been found as a reflecting surface 
for industrial lighting equipment. 

“Porcelain enamel gives you the 
highest known reflective efficiency. 


The finish is permanent—unaffected 
by atmospheric conditions—good 
for a lifetime. And it’s by far the 
easiest surface to keep clean; to 
maintain high standards of illumi- 
nation.” 

That’s correct, of course, for aver- 
age plant requirements. But where 
light must be thrown a consider- 
able distance, as in floodlighting, 

we recommend Alzac aluminum. 


Sold through electrical wholesalers 







TREK REIG 


4600 BELLE PLAINE AVENUE, CHICAGO 41 





VAPORLITE RLM DOME 


ILLINOIS 
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ELECTRICITY : 
want 

For A E 
or Any Job—Anywhere ine 
has | 

For a dependable source of electricity on projects remote from 9 

commercial power, Onan Electric Plants are proven leaders in ad 

the field. More than half of the Armed Forces’ total requirements r. 
for Power Plants are built by Onan. alrea 
railro 

Gasoline driven . . . single-unit, compact design will { 

- « » Sturdy construction . . . Suitable for mobile, enter 

stationary or emergency service. STATEWIDE CONDITIONS in the of ele 

le ie i a. ie electrical contracting field are aired: at “Tf 

from 350 to 35,000 watts. 50 to 800 the Memphis meeting of the Tennessee 9 affair 

cycles, 115 to 660 volts, A.C. — 6 to Electrical Contractors Association by If th 

4000 volts, D.C. — Also dual A.C.-D.C. (L to R) contractors R. Mitchell Mur. -e 

output types. phy, Knoxville; J. N. Townsend, Jack trical 

Siisiaaties neretare son; and E. E. Frost, Trumbull Electric need 

sent promptly on request. Mfg. Co., Nashville, Tenn. . 

e OF 

dresse 

D.W. ONAN nenb 

men are above the average age of entering “As 

& SONS apprentices, and many will have acquired and O. 

a family while in service, "Th 

2093 Royalston Ave. “The challenge then, to management, Comm 

labor and government representatives of sta 

Minneapolis 5, alike, is to provide these younger re. sees tl 

turned veterans with the best possible as but 

Minnesota types of apprenticeship program, closely the Br 

geared to the needs of industry. The over a 

successful solution to this problem can tional 
RANARN provide a large measure of employment gated | 
TE | cis American youths, both veeram tat j 
thousand American youths, both veterans that jo 
and non-veterans in the peace era ahiead. changit 
“That organized labor is aware of the trical c 
d J need and importance of ever improving ing sho 
the knowledge and skill of its workers, is on the 
ou can atwa Y 5 e P en well exemplified by the recent decision of journey 
_— the International Brotherhood of Electri- As ev 
a P on cal Workers to establish a training center efans v 
in electronics at Marquette University, Mr. P. 
At this training center, representatives §5,284,90 
from the various locals will take an in- employ 
THE COM PLETE QUALITY LINE tensive six. weeks course in electronics peacetir 
theory and practice. worker 

“The purpose is two-fold: to train the § 00,000 





Steel Poles 
mo journeyman to go out and install and 
maintain electronic machines of the more 
common types; and to fit the journeymat 
to become an instructor so that he may ia 
turn instruct members of his own local 
The international office has requested that 
-each local plan to train a class in ele 
tronics practices, and it is hoped that @ 
this way more than 25,000 electrical 
workers will have their skills upgraded to 
include basic knowledge of this new hel 
which has developed so rapidly under the 
pressure of wartime necessity. Large 
industrial producers of electronic equip 
ment are cooperating in this program. 
“We believe it is highly significant that 
the electrical workers should have under 
taken this highly advanced form of up 
grading program for its members. Theif 
organization always has been in the fort 
front of the movement for better appre 














750 - 1000 - 1500 
Watt Enclosed 
type floodlight 
with rotation fea- 
ture. 





300 to 1500 Watt 
Eliptor open type 
floodlight. 
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ground. 20 - 24 
Combination area 500 Watt Enclosed (Navy) T. : : : 
Sig ht nada Fleed. Regped. Concunion, Vie os Se tian ticeship and trade educational programs 
light for one or bration and Exposure Resistant. heights. They have seen the threat to the craft m 





two top floods. 


Write for 
Bulletins 








any failure to keep abreast of modern 
industrial advances. No more farsighted 
Dole statement on the part of any indus 

pescepriox | jeader could be imagined than that from 
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President Brown of the LB.E.W. in an- cti sance COVE js 
nouncing this new electronic project. I st iron jun hose € perienc id ion 
z. Ca ineers W Jectrica ial, 

want to read you part of his message, I O. #- by engin! rvice to ec lity mater 
quote: f the f hat the I re ect a century of he sta of h ps iverse oper 
eo. Se Sat Se aca a quate te boxes Dea i gervice wades eg for Fal 
has the majority of skilled men in the as king efficiency» cal are f d trial P 
dectrical industry, the industry must look wor nditions- Spec 4 rground system» 
ip the union for trained men in the elec- ating CO". bridges: UO “4 ding and com 
fronics field. Electronics electricity is an wayss eas wat trend n _ re ae clude 
sjvanced branch of the electrical industry. d hig way? . an up crical t 
} js but natural that skilled mechanics - a. anticipat’ 8 line of elec on Boxe» 
* . “qe . O. ed J ements 
fiready engaged in utility, maintenance, as exp and $s 1 b £ uir 
railroad, radio and electrical installation see range © iit to indi idua 
will furnish the best type of workmen to a comple 4 desig®: or but s & 
enter and train members in the new field of standart eo 8 0 x 

the of electronics.’ 3 ) 

at “Tf need not stress the crisis in the we T 

See affairs of the organization. It is plain. 3 ay © re) your 


by ff ifthe International Brotherhood of Elec- , or : 
ay. trical Workers does not meet this dire ais 
ef need and train the men to install, maintain & 
and man the new electronics machines, e 
the organization may find itself soon ‘all 
dressed up and no place to go’ and the 
members losing work opportunity. 
ring “As The Journal of Electrical Workers 
lired and Operators, points out: 

“The National Joint Apprenticeship 
rent, Committee, struggling with the problem 


tric 


‘ives of standards in the electrical industry, 
re- sees the new national electronics school 
sible as but an extension of the training that 
sely the Brotherhood has been giving its men 


The over a period of many years. The Na- 
can tional Apprenticeship Standards promul- 
nent gated by the unions and the contractors 
{red state : ‘Post-graduate courses are desirable 





rans that journeymen may keep pace with this 

d. changing science. As viewed by the elec- ee 
the trical construction industry, general train- of ovt ee 
ing | ing should and does precede specialization _ distribu 


s, is on the part of the apprentices or the 
n of journeymen |’ ” 


tri- As evidence of the opportunities for vet- 
nter erans who wish a career in a skilled trade, 
sity. Mr. Patterson stated that as many as 


ives 5,284,900 all-round skilled workers were 
in- employed in industry in 1940, the last 
peacetime year. To maintain a skilled 
worker force that size, he said, at least 
600,000 apprentices must be kept in train- 
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POWER RECOVERY system at Dodge- 

Chicago plant is analyzed by E. L. Bailey, 

dectrical engineer, Chrysler Corp. (right) 

@L. A. Kilgore (left) and H. Speight, 

both of Westinghouse Electric & Mfg. Co., 

look on, at A.L.E.E. summer technical ses- 
sion in St Louis. 
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PATENTS and 
PATENTS PEND. 


SMOOTHNESS 
OF BENDS: 


No wrinkles—no kinks— 
no breaking of pipe due 
to scientific development 
of bending formers. No 


TAL’S Prestal 


HYDRAULIC PORTABLE 


for steel pipe and conduit 
from ¥%" to 42" 


¢ NO HEATING 
e NO FILLING 
e NO KINKS 

e NO WRINKLES 


Make your offsets and bends up to 
90° (and more) in one single, simple 
operation in a few minutes. 

The pipe is NOT MOVED during the 
bending thus avoiding kinks and 
wrinkles. All bends—one or 1000 all 
identical and perfectly uniform even if 
made by “green hands.” 

Quick changeover to various sizes. 
Few seconds to mount and dismount. 
FASTEST PORTABLE BENDER! 


PIPE BENDER 


DORAL Ge taep raat eae we nee 


job too complicated. 


Meets U. S. Navy, Army & Maritime Comm. Specifications 


Write today for circular giving complete description 
New Jobbers and Representatives Considered 


TAL'S PRESTAL BENDER, INC. 


Dept. E-9 


Milwaukee, Wisconsin 









Radio fundamentals... 
theory and practice 
simply, concisely explained 


Here is a book you can pick up with no previous radio knowl- 
edge and get a basic understanding of radio functions neces- 
sary for practical radio work as repairman, technician, or 
It covers the operating principles of current, cir- 
cuits, and instruments and will give you an easy familiarity 
with terms and equipment, with diagrams and basic principles. 


RADIO 
FUNDAMENTAL PRINCIPLES 


operator. 


AND PRACTICES 


This book starts with an explanation of the 
électron theory and goes on to current, vacuum 
tubes, inductance, capacitance, resonance, cir- 
cuits, amplifiers, transmitters, antennas and 
transmission lines. It gives you an understand- 
ing of power supply and shows the radio instru- 
ments of power control, and it explains sound as 
applied to radio—frequency, wave calculations, 
microphones, etc. 


SEE IT 10 DAYS FREE—SEND THIS McGRAW-HILL COUPON! 





ny 













By FRANCIS E. ALMSTEAD, eutenant, 
U.8.N.R. Bureau of Naval Personnel, Washing- 
ton, D. C., KIRKE £. DAVIS, Head, Science 
Dept., Oceanside High School, Oceanside, N. Y., 
and GEORGE K. STONE, Senior Education Su- 
pervisor, The State Education Dept., Albany 

219 pages, 174 illustrations, $1.80 











© 162 accurate schematic 
drawings provide valuable ex- 
perience in dealing with stand- 
ard symbols from the very 
beginning. 
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SESSION RECESS at recent Memphis 
meeting of the Tennessee Electrical Con. 
tractors Association finds (L to R) 
Charlie Norton, Square D Co.; Jack 
Hunt, Shelby Electric Co.; and W. B, 
Davis, W. B. Davis Electric Supply Co., 
enjoying a bit of relaxation. 





ing continuously; and out of that number 
fully 100,000 must be graduated to full 
fledged craftsmanship every year. To 
keep 600,000 men in training all the time 
approximately 200,000 additional appren- 
tices must be employed each year. This 
estimate of the training problem ahead 
was determined, he explained, by Appren- 
tice-Training Service. It allows for turn- 
over of skilled workers and apprentices, 
as well as graduation of apprentices, 
“In spite of war induced handicaps,” he 
added, “industry has continued to make 
every effort to keep existing apprentice- 
ship programs going with apprentice ma- 
terial available. Furthermore, it has 
continued to establish and make ready new 
programs for use as soon as returning 
veterans and other youths are available to 
enter them. We have as a result, a time 
tried and experienced tested apprentice- 
ship system standing ready to expand 
when world conditions again permit. The 
only thing lacking at the moment is ap- 
prentices. Where are we to get them? 
The obvious answer is from among the 
younger returning veterans—the sons of 
our Nation who may wish to enter a 
program that will teach them a skilled 
trade and a worthwhile way of life.” 


Book Reviews— 


TEXTBOOK OF ADVANCED 
MATHEMATICS 


A textbook for a course in advanced 
calculus of a type now taken by mally 
students whose major field of interest § 
engineering, mathematics or science. It 
may also serve as a reference for pra 
engineers who need to refresh and improve 
technique in applying elementary calculus 

Early chapters deal with topics touched 
on in elementary calculus, Taylor’s series, 
partial differentiation and its geomettt 
applications, and integration. Later chap 








ters deal with special higher functions 
Fourier series, ordinary and partial dit 
ferential equations, vector analysis and 
calculus of variations. 

Methods of Advanced Calculus 
Philip Franklin, Ph.D. McGraw-Hill 








: Book Co., Inc., $4.50. 





McGraw-Hill Book Co., Inc., 330 W. 42nd St., New York 18, N. Y. 

Send me Almstead, Davis and Stone’s RADIO: FUNDAMENTAL PRINCIPLES AND PRACTICES for 10 
days’ examination on approval. In 10 days I will send $1.80 plus few cents postage or return book post- 
paid. (Postage paid on cash orders.) 

SNe ss Fri cbb cee. toe bua et sth cb chabebscabienbtot RomeRDSbasS Sede re heer tAbemesetdneses éccccesccbheccdecce 
ON PT PP Le ee. eee DRIER | d.sew 6 ew etn ee sigtcns cuiins bb < Cbipadc dine Sawbavoce 
FES, ELL OPE OY (Ei oe le SR Beat of a Ee EC 9-44 

(Books sent on approval in U. 8. and Canada only.) 4 
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giDl0 PRINCIPLES 


A short and concise text for the aver- 
student with a foundation of high 
school physics and a working knowledge 
of elementary algebra. Beginning with 
the electron theory it explains basic prin- 
ciples of radio bringing in theory, equip- 
ment, operation, instruments, terms and 
the mathematics necessary to solve radio 
ems. 

The book is intended as an aid to ac- 
quiring a sound foundation in fundamental 
principles and practices, and is useful 
to the beginner as background for further 
study in industrial electronics and radio. 

Radio. . . Fundamental Principles and 
Practices by Francis E. Almstead, Kirke 
E, Davis and George K. Stone. McGraw- 
Hill Book Co., Inc. $1.80. 


DATES AHEAD 


fouthwestern Division, NECA — Third 
Semi-annual conference, Skirvin Hotel, 
Oklahoma City, Okla., September 9-10. 

International Association of Electrical 
Inspectors—Western Section, Claypool 
Hotel, Indianapolis, Ind., September 11- 
13; Eastern Section, DeWitt Clinton 
Hotel, Albany, N. Y., September 18-20; 
Southern Section, Ausley Hotel, Atlanta, 
Ga., September 25-27. 

George Washington Chapter IAEI — 
Monthly meeting, District Building, 
Washington, D. C., September 11. 

Central District Chapter NISA—Monthly 
meeting, Electric Association Dining 
Room, 20 N. Wacker Drive, Chicago, 
September 12. 

Rocky Mountain Chapter IAEI—Monthly 
meeting, Denver, Colo., September 12. 

New England Chapter, NISA — Boston, 
Mass., September 14. 

Illuminating Engineering Society—Annual 
conference, Edgewater Beach Hotel, 
Chicago, Ill., September 14-16. 

Roger Williams Chapter IAEI—Monthly 
pprting, Providence, R. I., September 


International Association of Electrical 
es—Ninth Annual conference, De- 
troit, Mich., September 20-22. 

American Standards Association—Stand- 

eeyrouncll, New York, N. Y., Septem- 
r 21. 

Indoor Climate Institute—A two-day 
Open Forum, Book-Cadillac Hotel, De- 
troit, Mich., September 21-22. 

al Credit Association, Chicago 

Chapter—Annual meeting, September 21. 
National Electrical Contractors Associa- 
tin—Annual meeting, French Lick 
ror Hotel, French Lick, Indiana, 


Ihternational Municipal Signal Assn.— 
Annual meeting, Hotel Statler, Boston, 
Mass., Oct. 2-4. 

Utah Chapter IAEI—Monthly meeting, 
Salt Lake City, Utah, October 3. 
National Electronic Conference—Medina 
Club, Chicago, Ill., Oct. 5-7. 

National Safety Congress of National 
Safety Council—Sherman, Morrison and 
a Salle Hotels, Chicago, Ill., October 


astern New England Chapter, IAEI— 
United Shoe Machinery Building, Bos- 
ton, Mass., October 18. 
ic Parts and Equipment Industry 
erence—Stevens Hotel, Chicago, 
ber 19-21. 
Electrical Manufacturers Asso- 
m—Annual meeting, Waldorf-As- 
ie, Hotel, New York, N. Y., Octobér 


Hettrical & Gas Association of N. Y.. 
ihe—Thanksgiving Luncheon, Grand 

m, Hotel Astor, New York, N. Y., 
ylovember 22. 

Electrical Manufacturers Asso- 
fation —— Spring Conference, Palmer 
ouse, Chicago, April 16-19, 1945. 

onal Lighting Exposition 
falmer House, Chicago, Ill., April 19-23, 

National Electrical Wholesalers Associa- 
Spring meeting, April 23-25, 1945. 
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ILLINOIS 
Completely Insulated 


ALL PORCELAIN 


OUTLET BOXES 


Giazed and unglazed styles 
conforming to all existing 
standards of dimensions, 
spacing, position of knock- 
out holes and mounting 
screws. High mechanical 
and electrical efficiency. 


SWITCH BOXES 


Insure greater safety in 
wiring and the elimina- 
tion of all grounding haz- 
ards. Made of best qual- 
ity white porcelain. Metal 
inserts are placed in two 
holes of the switch boxes 
for receiving screws of 
standard switches, plugs, 
outlets, etc. Knockouts 
for single wires, also for 
cables. Specify and use 
them. 


@ Not only because porcelain saves 
vital materials is it valuable today but 
because these systems give you high- 
est standards in results and offer your 
customers permanent wiring. Porcelain 
systems are safe, easy to install, and 
adaptable to practically all wiring plans 
and layouts. Grounding is unnecessary. 
No rusting or corrosion. _ Install 
ILLINOIS All Porcelain Wiring Systems 


the next time you have a wiring job. 





WIRING SYSTEMS 





STANDARD TUBES 


In sizes '/, to 48 inches, 
5/16- to 3-inch diame- 
ter in following types: 
unglazed, glazed, split, 
floor, split floor, head- 
less, curved end, cross- 
oyer split, and cross- 
over. Diameters all 
uniform both _ inside 
and outside. 












PALER GE RARE MRA * dK 


KNOBS 


Cement coated — nail 
— genuine leather- 
washer — code stand- 
ard. They don't chip 
when driven in and 
they stay in place. 


TOGGLE 
SWITCH 
PLATE 

All porcelain 
with beveled 
edge and 
decorative 
pattern on 
face, 


CLEATS 
Standard one, two, and three-wire 
types. 


‘(a aRR 
og 
Leok for this 
Trade Mark 


ILLINOIS ELECTRIC PORCELAIN CO. 


MACOMB, ILLINOIS 
























































SYLVANIA APPOINTMENTS 


Sylvania Electric Products Inc. has pro- 
moted Frederic J. Robinson to the position 
of sales manager for Latin America. 

Philip M. Pritchard, a member of the 
sales staff of the Radio Division for the 
past eight years, has been promoted to 
manager of Equipment Tube Sales for 
the East Central Division. He will make 
his headquarters at the New York Office. 

E. Bruce McEvoy, Jr. has been ap- 
pointed assistant to L. S. Raynor, radio 
tube equipment sales manager for the 
Eastern Division. Mr. McEvoy will make 
his headquarters at the New York Office. 

Raymond K. Burnet, who was formerly 
associated with Walter E. Heller & Co., 
was appointed to the radio tube equipment 
sales staff. He will make his head- 
quarters in the Chicago Office. 


G-E APPOINTMENTS 


General Electric Company announces 
the appointment of Elliott Harrington as 
manager sales of a newly-formed integral- 
horsepower alternating-current motor sec- 
tion, located in Schenectady, which in- 
cludes all such induction motors now man- 
ufactured in the Lynn, Schenectady, and 
Oakland Works. 

J. T. Farrell has been named manager 
sales of the newly-formed integral-horse- 
power direct-current motor section, also 
located in Schenectady, with commercial 
responsibility for all such motors and 
generators now made in the Lynn, Erie, 
and Fort Wayne plants. 

D. A. Yates has been appointed assist- 
ant manager sales of both sections in 
charge of Lynn motor sales group, and 
will be located at the Lynn River Works. 

K. R. Van Tassel was named man- 
ager of the Industrial Control Division. 
He succeeds George R. Prout, recently 





E. HARRINGTON 


160 





J. T, FARRELL 


MANUFACTURERS NEWS 


appointed manager of the company’s air 
conditioning and refrigeration division of 
the Appliance and Merchandise Depart- 
ment. 

Lt. Col. Boyd Bullock has returned 
from Army service to take over his pre- 
War position as advertising manager of 
G-E’s appliance and merchandise depart- 
ment. At the time of his discharge he 
was commanding officer of officers’ school 
at Camp Custer, Mich. 


RELIANCE CREATES 
NEW DEPARTMENT 


The Reliance Electric & Engineering 
Company of Cleveland, as part of its 
preparations for postwar, is establishing 
a sales promotion department. 

Roscoe H. Smith, who has been man- 
ager of applied engineering for the com- 
pany, will head up the new department, 
assisted by Kenneth F. Ertell, who has 
been named assistant advertising manager. 
Richard A. Geuder, who has been man- 
ager of metal industry applications, will 
assume Mr. Smith’s previous ,responsibili- 
ties as manager of applied engineering. 
He will be assisted by John L. Van Nort, 
until recently sales and application engi- 
neer for Reliance in Salt Lake City, and 
William C. Madsen, who has been on 
the company’s application engineering 
staff for the past three years. Paul W. 
Arnold, manager of machinery design ap- 
plications, continues in that capacity. 


WESTINGHOUSE CHANGES 


Edgar B. Karns has been appointed 
manager of the Street and Aviation Light- 
ing Application Section of the Cleveland 
Lighting Division of the Westinghouse 
Electric and Manufacturing Company. 
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K. R. VAN TASSEL 



























E. B. KARNS 


Maurice H. Hobbs, manager of Switch 
board Engineering has been promoted to 
manager of Engineering Department of 
the Switchgear and Control Division; 
Charles P. West, section engineer in 
Switchboard Engineering to manager of 
Switchboard Engineering ; and Wilbur C. 
Fulton, switchboard engineer, to section 
engineer in Switchboard Engineering. 

Donald W. McGill has been named 
manager of the Machinery Electrification 
Section of the Industrial Department. He 
succeeds L. F. A. Mitchell, who has 


‘ returned to the Canadian Westinghouse 


Company as assistant to the vice pres 
dent. 

Melvin E. Lanning has been appointed 
merchandise manager of the Electric 
Range Department of the Electric Appl 
ance Division. 

Frank E. Bodine, manager of the Salt 
Lake City office since early 1941, has 
been transferred to San Francisco # 
manager of that office. 

Stanley M. Johns has been named matt 
ager of the Salt Lake City office. He 
succeeds Frank E. Bodine. ae 

Harold W. Schaefer has been appointed 
assistant manager of the newly-f0 n 
Radio Receiver Division of Westinghouse 







BOYD BULLOCK 
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LG PROMOTIONS 


Iig Electric Ventilating Co., Chicago, 
has promoted five men on its engineering 


Frank P. Bleier, research and develop- 
ment physicist since 1942, has been named 
director of the new Ilg Research Labora- 
ene tory. Raymond V. Pfautsch, formerly an 
engineer assigned to new product design, 
has been named assistant chief engineer. 
Richard Hanford, another member of the 
Engineering Department, has been given 
the title of electrical engineer. A. J. 
Lenke, who started with the company in 
1922, has been appointed production man- 
ager. George Biggott, who joined the 
company in 1942 as a production special- 
ist, has been placed in charge of produc- 
tion planning and scheduling. 


STEEL AND TUBE APPOINTMENTS 


J. A. Ireland has been named general 
manager of sales of the Steel and Tubes 
Division of Republic Steel Corporation, 
Cleveland. He succeeds J. V. Burley, 

j who has been made manager of sales 
tch- of the Carbon Bar Division of Republic 
1 to in Cleveland. 


of D. K. Smith, formerly manager of the 
on; general sales office, has been appointed 
m central district sales manager. He suc- 
+ of ceeds J. J. I. Jamieson, who has been 
rC made manager of sales, Mechanical Divi- 
tion sion, of the company. 

med 

tion 

He 

iws | ANACONDA CHANGES 

use 

“esi- Dan Mabel has been appointed district 


manager of the New Orleans office of 
nted the Anaconda Wire and Cable Company. 
“tric H. V. Van Valkenburg, who for the 
past number of years has been located in 
its Washington office has been appointed 
district engineer with headquarters at 
Chicago, III. 










NECA REORGANIZATION plan is 

weussed at recent St. Louis special 
meeting by (L to R) Emil Preiss, north- 
eastern representative, NECA; and 
Walter Knapp, member, executive board, 
New York Electrical Contractors Asso- 
ciation. 





ot 
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For New Wiring, 
Rewiring and 
Maintenance Wiring 


"GE 


BOXES 














HIGH QUALITY 
* 
APPROVED BY UNDERWRITERS’ 




















You'll like to use G-E boxes and 
covers. They are well made, easy to 
install and permit jobs to be fin- 
ished in a workmanlike manner. 
Outlet boxes, switch boxes, utility 
boxes and Multilet conduit boxes 
are available in all needed sizes. A 
= variety of covers for these boxes is 
available too. Three Multilet boxes, 
incidentally, can be used in place 
of many different cast iron conduit 
boxes. All boxes and covers may be 
obtained with galvanized finish— 
many with enamelled finish. 





























CONDUITS 


G-E conduits available include 
G-E White zinc coated rigid conduit, 
G-E Black enamel coated rigid con- 
duit, EMT, flexible metal conduit 
and Fiberduct. 

For further information see the 
nearest G-E Merchandise Distribu- 
tor or write to Section (941-8, 
Appliance and Merchandise Depart- 
ment, General Electric Company, 
Bridgeport, Conn, 
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Paging .by ‘Voice 
More Efficient! 


Employees Respond More 
Quickly 


Broadcasting 
to Employees 
Speeds Output! 


Surprising increases in produc- 
result of the preeerenting 
programs 




































You can now provide any plant with the double 
advantage of speedier paging and faster pro- 










IN THE duction with the new BELL Voice-Paging Sys- 
ENGINEERING tem designed especially for industrial use. It 
DEPARTMENT’ broadcasts recorded music, announcements, 

alarms, and paging calls to any or all areas of 

any plant. Its widely adjustable, precision-built 

“WE INTERRUPT | standard units can be grouped to fit any need. 
THE music FOR | Also designed, for, quick, 
fr rear- 
A SPECIAL rangement. Get details on 
MESSAGE this new BELL Industrial 







Sound Equipment. 





























SOUND SYSTEMS, Inc. 


1196 ESSEX AVE., COLUMBUS, OHIO 
Export Offic« 5716 Euclid Ave., Cleveland, Ohio 





Your 1945 line in handy E-B-R 
Briefalog form will reach the men 
who plan, specify, requisition 
electrical and allied products. Save 
catalog production costs; assure 
proper coverage. Reprints for 
your own mailings available. 1945 
edition closes Sept. 15th. Rush 
your inquiry to the nearest 
McGraw-Hill office. 


A McGRAW-HILL 


PUBLICATION 
330 W. 42nd St., N. Y. 18, N. Y. 
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The Pittsburgh Reflector Company, Pitts. 
burgh, has announced the appointment of 
B. D. Levaur as vice president, director 
of sales and a member of the board of 
During the past 18 years he 


directors. 





B. D. LEVAUR 


has been Pittsburgh sales representative, 

Mr. Levaur attended the University of 
Pittsburgh, joined the sales organization 
of Standard Metal Products Company for 
a short time, and became associated with 
Pittsburgh Reflector in 1926, 

Mr. Levaur will be in complete charge 
of sales and will make his headquarters 
at the Pittsburgh office. 


Electromaster, Inc., Detroit, has named 
the following distributors in various sec- 
tions of the United States—D. W. May 
Corporation, New York City ; Luckenbach 
and Johnson, Inc., Allentown, Pa.; Elec 
tric Supply Co., Atlanta, Ga.; Air Engi- 
neers, Inc., Birmingham, Ala.; and Auto 
matic Home Equipment Co., Chattanooga, 
Tenn. 
e 


Delco Appliance Division of General 
Motors Corporation, Rochester, N. Y, 
announces the appointment of M. Law- 
rence Judd as sales manager of appliances. 








POST-SESSION huddle finds (L wo ® 
John S. Parsons, Westinghouse Electrte 
Mfg. Co., East Pittsburgh and E. M, Hat 


- ter, General Electric Co., Schenectady, 


cussing papers presented at the 
industrial power applications session at re 
cent St. Louis Technical meeting 
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| CORRECTION 


In the August issue of Electrical Con- 
fracting under the personnel changes of 
The Essex Wire Corporation, page 162, it 
was incorrectly stated that P. E. Stouffer, 
assistant sales mandger,;’ was: responsible 
for magnet wire sales in the central and 
western. territories. Mr. Stouffer is re- 
sponsible for sales of magnet wire in the 
eastern territory. 

Jim Paton, Jr., assistant sales manager, 
js responsible for magnet wire sales in 
the central and western territories. 


Allis‘Chalmers Manufacturing Company 
has announced the appointment of Howard 
C. Herbert as a field engineer for steel 
mills in the Pittsburgh district. Mr. 
Herbert was formerly Pittsburgh repre- 
sentative of the I-T-E Circuit Breaker 
Company. 
& 


The Trumbull Electric Mfg. Co. of Plain- 
ville, Conn., announces the appointment 
of Arthur H. Soper as field representative 


in the Philadelphia district, assisting 
Frank M. Oglee, manager. 

® 
BullDog Electric Products Company, 


Detroit announces the appointment of 
C. H. Bates as field engineer, working 
out of the Boston Office. 


Champion Lamp Works of Lynn, Mass., 
announces the appointment of Louis J. 
Cahill as commercial engineer. Mr. Cahill 
was formerly assistant illuminating engi- 
neer of the Benjamin Electric Mfg. Co. 


H. Dale Cook has joined the Controls 
Division of Perfex Corporation, Milwai- 
kee, in a sales engineering capacity. He 
was formerly with the Chicago branch of 
the General Controls Company. 


The Federal Electric Products Company 
of Newark, N. J., has purchased the Elec- 
ttical Division of Colt’s Patent Fire Arms 
turing Company, Hartford, The 
manufacture of motor controls and other 
Products will be continued at Hart- 
with the same personnel, but under 

the personal supervision of Thomas M. 
executive vice president of Federal. 


Meissner Manufacturing Co., Mt. Carmel 
and Chicago, Ill., has named Ray R. Hut- 
er as district manager. He will 

his headquarters at the Chicago 








te in the Palmolive Building. 
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When the lights go on in postwar 
homes—time-proven PORCELAIN 
will carry the load with greatest 
safety, lowest cost, simplest installa- 
tion and longest life! In all types of 
“Wiring Today for Tomorrow’s 
Loads”—use Porcelain Protected 
Wiring! This method does the job 





o 


RCELAIN 





without “frills”—it’s tops for effi- 
ciency! Meets all requirements of 
directives calling for non-metallic 
wiring materials, Ask your friendly 
Electrical Inspector about Porcelain 
and Safety—he has latest fire- 
prevention facts at his fingertips. 
Write for wiring manual. 





RODUCTS, 


FINDLAY, OHIO 
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IT’S NOT HARD TO _ 
FIGURE YOUR MONEY 
TIME AND LABOR 
SAVING—When You Use 


SYVLLON 


DEPENDABLE 


ELECTRIC HAMMERS 





Port—THe visto 
THIS MAN 
COSTS YOU 
$ MONEY $ 


It takes him over 
8% hours to drill 
100 %” x 2” holes 








THIS MAN 
SAVES YOU 
$ MONEY $ 


ht takes him about 

1 hour to drill 100 

Ye" x 2” holes 
Write today 


SYNTRON CO, {2,2iestor, 





3600 BLOWS PER MINUTE 

















AFETY RULES call for that EXTRA 
precaution and additional RE- 








CHECK which SAFE-T-GLOW pro- Model A 
vides. Detects accidental tie-ins, rece 
crossovers, leakages and induced 

- + prevents serious injury Model & 


voltages 

and loss of life. SAFE-T-GLOW con- 
sists of a sensitive Neon tube, ampli- 
fied by mirror reflector. 

Model A for circuits 2,000 to 35,000 volts. 


Medel B for cirevits from 35,000 
220,000 volts. 











Tests Everything Electrical 
from 100 to 550 Volts 


Equipped with Neon light which 
tells instantly where trouble lies 
in circuits, fuses, cut-outs, mo- 
tors, etc. Indicates hot or 
grounded wires. Tells AC from 
DC. SAVES PRECIOUS TIME. 
Has PATENTED safety features. 
Vest pocket size with clip. Life- 
time guarantee. List $1.50 (Pri- 
___ ority A-7). Purchase thru 
h regular electrical dealers. 









Voltage Improvement 
Methods 


[FROM PAGE 62] 


correcting a poor voltage condition as 
it can be. applied so easily to correct 
for a variety of conditions. The auto- 
matic voltage regulator will not only 
correct the voltage to the proper level, 
but also will maintain this level; it is 
the latter characteristic, particularly, 
that makes this equipment so desirable. 
Constant operating voltage is especially 
desirable for such loads as lighting, 
infra-red heating, or high-speed series 
motors. 


Individual Circuits 


It should be noted that voltage im- 
provement of individual circuits may 
not be necessary if attention is di- 
rected to improving voltage conditions 
on an overall plant basis. This is true 
because most causes’ of poor voltage 
conditions are independent of the 
feeder circuit and are due to high or 
low plant system voltage, variations in 
the voltage level of the incoming power 
supply, or changes in voltage drop 
through the plant transformers for 
changes in load. A voltage regulator 
in the main power supply therefore 
improves the voltage conditions for 
all feeders. 

The voltage conditions in plants 
should be checked periodically. This 
is easily done and with the corrective 
measures readily available there can 
be no good reason for tolerating poor 
voltage conditions. 






























ENGINEERS INTERESTED in equipment 
discussions at recent AJ.E.E. summer tech- 
nical session in St. Louis, are (L to R) Lee 
M. Moore, R.E.A., St. Louis; Pred B. Wip- 
perman, Executive Secretary, NISA, St. 
Louis; and C. A. Nordquist, district man- 
ager, Railway and Industrial Engineering 
, Co., Chicago. 
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Facts You Need— 
for selling 











electronic 
equipment 
















This is the first book 
written especially for 
the practical electrical 
man in industry who 
desires a basic work- 
ing oe of elec- 
tronic control. Ina direct, 
non - mathematical treat- 
ment, it gives you funda- 
mental facts of electron tube 
operation and practical appli- 
cations of tubes in basic cir- 
cuits of industrial electronic 
control apparatus. Here, clearly 
explained and illustrated, is the 
information needed by the engi- 
neer for quick understanding of the 
special aspects of this new and rap- 
idly growing field. 


Just Published 


INDUSTRIAL 
ELECTRONIC 
CONTROL 


A Guide to the Understanding of Blee- 
tronic Control Circuits for Industrial Use 


By W. D. COCKRELL 


Industrial Engineering Divisions, 
General Electric Co. 


247 pages, 5/2 x 812, 175 illustrations, 
charts, and tables, $2.50 


The book emphasizes the fundamental functions 
and basic circuits important to an understanding 
of any control circuit and illustrates them 
standard commercial devices in use today. Part 
describes the various types of electron tubes 
explains their construction and operation. | Part 
gives you basic circuit components, reviews the 
fundamental nature of such terms as resistance, 
capacity and inductance and covers the insti 
ments which measure voltage and current. Is 
Part III the basic electronic circuits are cl 

into general types, and the necessary parts, the 
operation, and the common applications of each 
are described. Part IV shows you how to analyze 
a complicated circuit and break it down into 
component parts, giving standard commercial 
vices as illustrations. 











































McGRAW-HILL 
EXAMINATION COUPON 


McGRAW-HILL BOOK CO., Inc., 
330 W. 42nd St., New York 18, N. Y. 


ound oe, Cocereit'e INDUSTRIAL - 
INTROL for days’ 

In 10 I will d $2.50 plus few cents post- 
age, pag PE Ge sebeke (Postage paid om 
cash orders.) 




















COMBAT y 0's o.rd coc geen cre dcvevinvepswese 
(Books sent on approval in U. S. and Canada only.) § 
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Motor 
Shops 


[FROM PAGE 78) 


ENGINEERED SHOP LAYOUT 
ENCOURAGES EFFICIENT 
PRODUCTION 


Efficient production means the great- 
est output with the least expenditure 
of energy. The worker must be allotted 
ample space to accomplish his assigned 
task without the least cramping. 
However, he must not be required to 
do unnecessary stretching or to take 
unnecessary steps. The alert foreman 
will see to it that the spacing of shop 
equipment is adapted to the employee, 
rather than have the employee adapt 
himself to some obsolete Jayout of tools 
and machinery. 

With this thought in. mind, the 
Franklin Tranformer Company of 
Minneapolis designed a new layout of 
benches and equipment in the coil 
winding, dipping and baking depart- 
ments that would most efficiently pro- 
duce for the war orders that were flood- 
ing in. The new layout also accom- 
plished a partial solution to the grow- 
ing shortage of skilled labor, in that 
skilled personnel in employ could pro- 
duce better and more efficiently. 

_An engineered shop layout plus good, 
clean working environment, and sup- 
plemented by the best in lighting, 
Franklin has been able to reach new 
peaks in production in spite of the diffi- 
culties which have been experienced by 
most everyone in the industry. 

The accompanying photograph shows 
the winding department where coils are 
laminated, wound, wired and _ tested. 
Ample bench space is provided, ma- 
terial flows through the benches to re- 
quire a minimum of steps, and plenty 
of good light is supplied by an over- 
head installation of fluorescent: 

In the varnish and baking room close 
spacing in inches rather than feet, per- 
mits the operator to vacuum impregnate 
coils and load the bake oven with an 
absolute minimum of steps. In addi- 
tion, a conveyor system from several 
more distant varnish tanks, carry the 
coils to the bake oven to save steps. 

The vacuum impregnating kettles are 
about 30 inches in diameter, which is 
large enough to meet the maximum re- 
quirements. Racks support the coils 
into which varnish flows under vacuum 
conditions of about 28 inches. 

Following the initial assembling, 
winding and testing, the coils go to the 
baking room where they are preheated 
i the oven to drive out all excess 
Moisture. They are then placed in the 
varnish kettle racks and impregnated, 


WORKERS DO BETTER 
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WITH “Galanced” Lighting 





























GENERALITES  LOCALITES 


light ON the Job 







Trade Mark 
Reg. U S Pet Of 


FOSTORIA INDUSTRIAL SERVICE 


Factory and General Offices ¢ Fostoria,,Ohio 
Affiliated Manufacturers—Southern Industries, Inc., Atlanta 
Newmac Co., Lid., San Francisco 
Amalgamated Electric Corp., Ltd., Toronto, Canada 












ASPECIAL MESSAGE 


About Infra-Red Ray Drying 


To Those Whose Production Require- 
ments Necessitate the Use of Lacquers, 
Synthetics, Paints and Other Finishes 
Use Nalco Infra-red) Ray Drying 

Equipment to solve a wide variety 
of problems . . . spot drying and baking 
of various finishes and dopes . . . quick 
drying of varnishes and impregnating ma- 


terials for motor windings and electrical 
and mechanical parts of all types. 


NALCO 
DRITHERM 
LAMPS 


Will Cut drying 
costs and time. 





Eliminate ‘warm 
up" time. 


Require no en- 
closures nor 
ovens. 


Use a minimum 
of space. 


Left— Nalco 5- 
BE) jastetle unt. 
NORTH AMERICAN 
Electric Lamp Co. 


1044 Tyler St. St. Louis 6, Missouri 


SEND FOR THIS 
HELPFUL DATA ON 


GEDNEY 
FITTINGS 


"Gedney Fittings Fit" 
SOLD THROUGH WHOLESALERS 


GEDNEY ELECTRIC COMPANY 
RKO BUILDING NEW YORK 20, N. Y. 
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CLOSE SPACING of varnish kettles and baking oven reduces the steps of the 
operator who vacuum impregnates ihe coils and then loads them onto the shelves, 


ae oe 


MAIN WINDING and wiring room is arranged for smooth flow of material. 
Ample room and plenty of good illumination encourage efficient production. 


followed by a vacuum drain. An initial 
two hour bake is then given the coils 
in the oven at 300 degrees F. after 
which they are cooled, given a fast 
re-dip and drain, and then a second 
baking for four hours at 275 degrees 
Fahrenheit. 

A forced draft oven made by the 
Despatch Oven Company provides the 
baking chamber with a smooth, rapid 
flow of air over the coils. A special 
exhaust removes volatile vapors. Auto- 
matic temperature controls keep the 
heat uniform at any setting within plus 
or minus one degree Centigrade. This 
accurate control of temperature per- 
mits baking large and small coils simul- 
taneously without danger of under- or 
over-baking. Following the final bak- 
ing operation the coils are returned to 
the test department where complete 
tests are run on all coils. 


DIRECT DRIVE ON 
COIL WINDER 


The story about the leaky plumbing 
in the plumber’s basement is an old, 
old story, but a reasonable facsimile 
appeared recently in the coil-windet 
drive of Reliance Electric and Engi 
neering Company of Cleveland, Ohi. 
Down-time and the maintenance prob- 
lem was becoming acute. Troubles were 
attributed in the main to the variable 
speed features of the older machines 
such as friction clutches, belts, shafts, 
and bearings. So plant engineers de 
cided to improve the design by use 0 
their own manufactured variable s 
drive using a direct connection 
mounting the winding block on the 
drive motor shaft. 

Preliminary tests indicated that @ 
motor providing a continuous pull 
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70 pounds at the outside of an 18-inch 
gil would be required. 

The previous design used a friction 
dutch for smooth starting and accel- 
eration and for variable speed opera- 
tion, Wire tension and machine fric- 
fion gave a fair amount of braking. 
Speeds as high as 2500 rpm. could be 
obtained if dynamic balance permitted. 

The new design, however, performs 

these functions better and with less 
wear and strain of mechanical parts. A 
theostat is connected to a foot treadle 
which the operator uses to start, accel- 
rate and select any desired speed of 
operation. 
' Asthe treadle is depressed the motor 
tries to rotate and sets up a pull on the 
wire roll. As the treadle is gradually 
depressed further, the pull of the motor 
will finally exceed the back-pull of the 
toll of wire, and the winding operation 
begins. 

The design of the rheostat is an 
important factor in this smooth pull-up, 


NEW DESIGN provides for mounting 

the winding head directly to the face 

plate which is mounted on the motor 
shaft. " 


satt and accelerated operation... By 
ptoperly selecting the resistors, the first 
lalf of the rheostat gives very little 
speed increase to the motor. Thus 
the‘operator can depress the treadle 
considerably without increasing the pull 
0 rapidly. Once started, the oper- 
tor can select any operating speed 
merely by further depression .of the 
teadle, By this arrangement the only 
limit to winding speed is the operator's 
ibility to handle the wire. 

In order to provide quick and accu- 
fale stopping, regenerative and dy- 
lamic braking is supplied in addition 
0 an a.c. magnetic brake. Separate 

treadles located alongside the 
ipeed-adjusting treadle permit the oper- 
dor to release the brake and turn the 
Over manually during set-up. 
the auxiliary equipment is 
mounted under the table so that the 
[Continued on page 168] 


“FRAHM” FREQUENCY METERS 


1 Soo PAY 


the wood engraving at the right appeared in our 
JSirst bulletin on Frabm Resonance Frequency 
Meters. 


AND TODAY... 


the Frahm instruments shown below are typical 
of the thousands we build each year. 


Pitt irricy 
aeattary 


Sitaer 


In the 34 years that have passed since Mr. 
James G. Biddle introduced Resonant Reed Frequency Meters to 
American industry, the basic principle of these instruments has not 
changed. Countless refinements and improvements have been made 
since that date, and the range of application is being constantly 
broadened. Frahm Resonant Reed Instruments were unique and 
outstanding in 1910. And today, through Biddle experience, 
research and development, the same simple resonant reed principle 
is being applied to the solution of an amazing number of measure- 
ment problems. 

Write today for Bulletin 1695-EC 


James G. Biddle Co. 


wua3 aRcH sTREET Clclrical and Scientific Ynstruments PHILADELPHIA, PA 
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LIGHTING 
INSTALLATIONS 
THAT GIVE GOOD 


SERVICE 


MULTI 
Kflectors 


@ No two installations require 
the same fixtures so contractors 
rely on MULTI to give them the 
proper unit for a job. MULTI 
Reflectors are modern, flexible, 
and require little or no main- 
tenance for good long-time serv- 
ice. You can guarantee every job 
on which you use MULTI Units 
... they'll live up to all claims. 





@ Send for Complete Catalog 
ELECTRICAL MANUFACTURING CO. 
1840 W. 14TH ST,, CHICAGO, ILL. 


——E—— 


KATOLIGHT A. C. GENERATORS 


Furnish Same Current as City Power Lines 


Kato Engineering products are carry- 
ing out an important job in the War 
Effort. 

A maneuvering fighting force cannot 
arrange for a power line hook-up. 
KATOLIGHT GENERATORS furnish elec- 
tricity on the field of battle which per- 
mits equipping our fighting forces with 

_ the most modern electrical appliances. 











"10 K.W. Revolving Field Generator’ 


Fighting forces need guns, planes, tanks, 
trucks, kitchens, emergency hospitals, 
lights, etc. To keep this equipment go- 
ing, complete repair equipment such as 
drills, grinders, saws, air-compressors, etc., 
are needed. Standard A.C. electricity, 
the same as you get from the power line, 
must be had for operating these devices. 
Portable KATOLIGHT GENERATORS 
supply this electricity. They also supply 
current for radio transmitters, beacons, 
landing field controls, etc. 


Available in all standard voltages and 
sizes up through 25,000 watts. Also manu- 
of rotary converters, frequency 
changers. motor- gas engine 
driven battery chargers, kJ frequency 
motor-generators, and converters. 


KATO ENGINEERING COMPANY 








636 No. Front St. Mankato, Minn., U. S. A; 
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Motor 
Shops [FROM PAGE 167] 
winder can be moved anywhere in the 
shop. Connection to a.c. power lines 
are only outside attachments necessary. 


PROTECTIVE SLEEVE PREVENTS 
SPATTER IN DIP-SOLDERING 


A simple but citective protective 
sleeve devised by Donaid Butter, a 
plant engineer at the General Electric 
plant in Schenectady, prevents molten 
solder from spattering on the operator 
or adhering to the body of the com- 
mutator or shaft whén dip-soldering 
leads of small-generator rotors into the 
slots of the commutator segments. 

The sleeve consists of a cup formed 
of thin sheet steel with welded joints. 
A piece of 4-inch standard pipe in- 
serted and welded into the side of the 
cup near the bottom extends up along 
the outside to a point high enough 
above the cup so that it protrudes above 
the solder when the commutator is sub- 
merged. The pipe acts as a vent to 
carry off any steam or vapor that may 
generate when cold metal is submerged 
in the molten solder. 








A- Commutator leads to be soldered 
B- Friction Tape Seol 

C- Commutotor 

D- Protecting Sleeve 

E - Solder 











PROTECTIVE SLEEVE to 
Spatter in dip-soldering. 


prevent 


The cup is made with a slide fit so 
that it may be assembled on the com- 
mutator snugly, but without bending. 
It covers the shaft end and about three- 
quarters of the commutator body. The 


. joint between the commutator body and 


the cup is taped, sealing it to prevent 
the entrance of molten solder. The 
entire rotor is suspended in a veftical 
position, with the commutator down, on 


‘an electric hoist directly over the solder 


pot. The commutator end with sleeve 





New Practical 
Unit to Cut 
Installation Time 


@ The “‘Messen Hanger” and the “Mes. 
senge: Strap’’ fill the need for an economi. 
cal, practical, time-saving unit for use with 
ase new messenger cable type of installa. 
tion. Mechanically strong, durable, light. 
weight. They save considerable materials and 
are 2asily and quickly installed. Our bul. 
egg gives full and complete details—send 
or it. 





See your Jobber. 


“Messe! ey ~ oe for 
Cond uit and 





grt 
permit t 
without falling off," 


MINERALLAC 


New York City Office 50 CHURCH ST, 
THEODORE 8. DALLY i o- 
25 N. Peoria St. I 











HOW TO handle e 
type of electrical 


—quickly 
—accurately 








Thousands have used 

this famous handbook 

as a working guide of 

everyday usefulness. 

NOW it is ready to help 

you too, in a big 5th edi- 

tion — 600 pages larger — 

up-to-date — more than 

ever the one great pocket- 

book of practical electri- 1600 pages, 177 
city for you. iMustrations, $5. 


Croft's AMERICAN 
ELECTRICIANS’ HANDBOOK 


Revised by C. C. Carr, Pratt Institute 


This book is packed from cover to cover with 
the facts every man doing electrical work n 

to have constantly at hand—from fundamen: 
tals of electricity to remedies for electrical 
equipment troubles. Helps you install comme! 
cial electrical apparatus and materials intelli 
gently, operate electrical equipment efficient 
and maintain it at high operating efficiency: 


10 DAYS' FREE EXAMINATION 


MeGrew-Hnt Book Co., Inc., 330 W. 42nd St., New York 
oa g abook for 1 
cians’ Han oni 
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assembled is completely submerged. in 


molten solder, covering the slots and 


jad ends. The rotor is left in this 

sition until the leads are thoroughly 
sweat into the slots, then it is hoisted. 
The sleeve is easily removed with as- 
pestos gloves, and the rotor is placed on 
atable to cool. 


pip TANK ON 
WHEELS 


The dip tank for varnish impreg- 
nation of coil insulation has been built 
on wheels for a special reason at Wal- 
ter J. Rider’s motor shop in Bingham- 
ton, N. Y. The inside dimensions of 
the tank are 24 inches by 30 inches by 
% inches deep. The bottom of the 
tank is some 14 inches off the floor, 





ERS ON DIP TANK make easy 
ing to chain falls for bandling large 
res and transformer coils. Super- 
cture of motor-coil dipping assembly 
Wes not permit swinging chain falls 
‘over tank while in this position, Twelve 
Wall bearings ride the channel-iron guide 
inside : and out for easy raising and 
lowering. 








but to” accommodate shafts of” large 
amatures a pipe extension 12 inches 
long has been put in the center of the 
bottom, 

Large caster wheels have’ been in- 
Salled on the dip tank so that it can 
Mrolled under a nearby set of chain 
fills to handle heavy armatures and 
tansformer coils. 

Walter has built a trapeze frame of 
Wo inch channel iron to facilitate 
miltiple dipping of motor coils. An 
aigle iron hanger frame is equipped 
with a total of twelve old ball bearings 
that ride on the channel-iron guides. 
The angle frame has 14 hooks for car- 
tying motor coils. The assembly is 
taised and lowered by pulley blocks 
for fasy handling. 


= 





Electrical Contracting, September 1944 





Mr. Tops, the Paragon 


symbol of quality 





2500 Series 








Paragon time switches and industrial - 
timers win friends and satisfy customers. 
They insure top quality installations. Use 
them on your next job. 


Only $13.00 Lest 


300 Series self-lubricating time switches 
are accurate and durable for controlling 
stokers, oil burners, blowers, pumps, 
valves, air conditioning, etc. America’s 
leading time switch value. 


Gime Delay Kelays 


The time cycle of Paragon synchronous 
motor operated, instantaneous reset, type 
relaysis unaffected by vibration or changes 
in ambient temperature. For motor and 
tube protection. 


/- Day Cime Switches 


. are designed for presetting heating or 
ventilating schedules on a weekly basis 
with independent daily operations. 


Manually Preset Cimers 


The 2500 series is designed to close or 
open a circuit at the end of a preset in- 
terval, such as attic fan control. 


Send for complete bulletin. All these units 
are designed and built by a pioneer in 
the automatic timing field. 


PARAGON ELECTRIC COMPANY 
710 OLD COLONY BUILDING 
CHICAGO 5; 


Paragom/ [ica 


ILLINOIS 


N 
UILDER ELECTRICAL EC 



































fe oe og 0 


ASL SAMA PTOSI VE 





Y, ae 
————_ a 




















PROVED BY TESTS 


Recent tests made by a leading switch manu- 
facturer proved that ILSCO 225 amp. SOLDER- 
LESS CONNECTORS ran 12% cooler than a 
cast connector of another manufacturer whose 
connectors are twice as heavy and cost four 
times as much. 

ILSCO CONNECTORS are cooler, lighter, and 
cheaper because they're built from 100% elec- 
trolytic pure copper drawn right in our own 
plant. Cast connectors, of course, are made 
of alloy copper with poor conductivity. 

Make the tests yourself . . . you'll 





appreciate ILSCO superiority 








& PRODUCTS, Ine. 


CINCINNATI. OHIO 


COPPER TUBE 














CUT SOLDERING 
COSTS up to 50% 


Insto-gas Torches and Furnaces actuelly 
cut soldering costs down to one-half for 
electricians. A cylinder of Inste-gas lasts 
at least FIVE times as long as one of com- 
pressed gas of about the same size. Other 
savings result from the clean, non-oxidizing 
Insto-gas flame which leaves no smoke, 
soot or grease to cause faulty joints. Be- 
sides, it lights instantly and won't blow out. 
Listed by both Underwriter’s and Factory 
Mutuals Laboratories. - 


Mail this coupon today 





INSTO-GAS CORPORATION Detroit 7, Mich. 

Please mail me your Insto-Gas Bulletin and 

tell me how to furnish Priority rating. Send me 
name of nearest distributor. 








Modern 
Lighting 


[FROM PAGE 112] 


To accomplish this, a special rack 
was constructed on which the bearings 
were placed. This rack, measuring 
about 10 inches by 15 inches, rested 
on a bench in front of a seated inspector 
and was so built that the plane on 
which the bearings rested, sloped 
toward»the inspector, and also sloped 
from his left to right hand. A. piece 
of thin wood about six inches high was 
placed in a vertical position in front 
of the inspector and fastened to the 
approximately horizontal table top. 





INSPECTORS RACK showing the in- 

Spector utilizing reflected light from 

vertical wood partition to ease eye 

fatigue and to more positively identify 
defective balls. 


eee ae 
qn WITH DOWN Puce ON THE CARD IHE 
| GALL GRARING? Wht REVOLVE THYd 


° 
oH SIDE PAG THE BEARING? 
Whe REVOLVE THUS. 


PLAN VIEW of rack showing card- 
board which permits inspector to rotate 
balls for inspection of entire surface. 























The ball bearings when placed in the 
rack would roll toward the inspector 
until their progress was arrested by 
coming in contact with the vertical 
barrier, after which they would then 
start rolling toward the right. A slot 
cut in the vertical barrier just above 
the surface on which the bearings 
rested permits a sheet of white matte 
cardboard to be inserted below the bear- 
ings and the movement of this card- 
board would permit the bearings to re- 
volve, thus permitting the inspection of 
the entire surface. Both the horizontal 
and vertical contact surfaces were 
painted a flat white. 

Diffuse lighting on the work was 


THE FUSE CLIP is A vitay 
PART OF COMPLETE CIRCUIT. 


PROTECTION 













_Legpose FUSE CLIPS 


Send for NEW Littelfuse Fuse Clip Bulletin 


New Bulletin shows ex- 
clusive Littelfuse im- 
provements for greater 
contact and firmer grip 
for maximum electrical 
conduction, lower co- 
efficient of temperatures, 
protection of panel 
boards and switches— 
with new efficiency fac- 
tors for complete circuit 
protection today. 


IF LITTELFUSE INCORPORATED 




























200 Ong Street, El Monte, California 
4757 Revenswood Ave., Chicago 40, Illinois 
( ’ 


Advertising men agree ... the list 
is more than half the story. 
McGraw-Hill Mailing Lists, used by 
leading manufacturers and indus- 
trial service organizations, direct 
your advertising and sales promo- 
tional efforts to key purchasing 
power. : 


In view of present day difficulties 
in maintaining your own mailing 
lists, this efficient personalized 
service is particularly important in 
securing the comprehensive market 
coverage you need and want. In- 
vestigate today. 























— WAE 
Mc GRAW-HILL 
DIRECT MAIL LIST SEAVICE 









McGraw-Hill Publishing Ce., Inc. 
DIRECT MAIL DIVISION 
330 West 42nd Street, New York, 18, N.Y. 
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It Pays in 6 Ways 
to use J-M 
* RANSITE DUCTS 







































{ Light-weight _. made of asbestos and cement, 
Johns-Manville Transite Ducts are light and 
easily handled. Thinner walled T ransite Kor- 
duct, for use in concrete envelopes, 1s especially 


light in weight. 

_,. these ducts are 
they can be made in longet lengths 
assembly time by requiring fewer 
ith Transite Korduct, fewer spacers 


Long so strong and 
light that 
which save 
joints. And, 


are needed. 

Easily assembled couplings - - The use of tapered 

sleeve couplings further speeds up installation 

and assures permanently tight joints. 

A No concrete _, with Trans- 
ite Conduit. It’s so strong, S° rotproof, fireproof, 
and rustproof that—underground or above 

sing; 


ground, it needs no protective concrete ca 
and no p ative treatment. 
e-free life . 


aint or other preserv 
Long, troubl _ Made of asbestos and 
cement, two mineral products, 


Transite Ducts 
get stronger with the years. Can 


2 


3 


envelope necessary - 


5 


not deteriorate. 


on-metallic, 


, Being n 
available in quantity 


No priorities needed 
have for them. 


Transite Ducts are readily 
for whatever use you may 


JOHNS-MANVILLE 


transite § ¥ M TRANSITE 
connult xorduct 


use in concrete. 


6 


Designed for exposed For 
under- Thinner walled, other- 
wise identical with 


work and for use 


ground without a con 


crete encasement. 


Transite Conduit. 
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WHERE To Buy 


Equipment, Materials and Supplies for 
Electrical Construction—Maintenance—Repairs 














DRILL CONCRETE THE EASY WAY 





WODACK “DO-ALL" 
ELECTRIC HAMMER AND DRILL 


Saves time and labor installing expansion anchors. 
Two motions—reci | for hammer drilling—ro- 
tary for twist drilling. Drilis masonry to 1%” dia., 
metal %”. Easy to maintain. Uni 
gp Ia, 

m el is, bull nts, etc. Ask 
for bulletin — - 


Wodack Electric Tool Corporation 


4628 W. Huron St. Chicago 44, Ill. 
Telephone AUstin 9866 





















TURN 
ANYTHING 
ELECTRICAL 
ON & OFF 
REGULARLY 


The TORK CLOCK CO., Inc. 
MOUNT VERNON, NEW YORK 


- SWITCHPLATE LAMP 


An Ideal Over 
Door Signal . . . 


A real lamp in a switch- 
plate. Mounts on a single- 
gang box. Ideal for scores 
of applications where a 
modest light is adequate. 
Low current consumption. 
Perfect for “over door’’ 
signal; to mark equip- 
ment; for elevator up- 
down signals; etc. Uses 
either 3 or 6 watt S6— 
120 volt tungsten lamp. 
2” lens diameter. Colors, 
red-green-white. 





Write for catalog 
on other types 
Sold Nationally by 
THE GRAYBAR ELECTRIC CO. 
Mfg’d by the H. R. Kirkland Co., Morristown, N. J. 











" SAFETY'S SAKE 
SODER-FLUX 


Underwriters’ Approved 


L. B. ALLEN CO., INC. 
6715 Bryn Mawr Ave. Chicago 31, Ill. 











A Good Habit... 


This “Where to Buy’ Section 
supplements other advertising in 
this magazine. It’s a good babit 
to check this page—every issue. 

















10 CmeNTs A WorD. MINIMUM CHARGE $2.00 


able in advance. 
Boz Numbers—Care of publication New York, Chi- 
cago or San Francisco offices count as 10 words. 
Discount of 10% if full payment is made in 
advance for 4 consecutive insertions. 





Positions Wanted (full or part time individual sal- 
aried employment only), % the above rates pay- 


SEARCHLIGHT SECTION 


(Classified Advertising ) 


EMPLOYMENT: WwW “ : EQUIPMENT 
BUSINESS : OPPORTUNITIES : USED OR RESALE 
- UNDISPLAYED ——RATES DISPLAYED 
( Not lable for equip t advertising ) Individual Spaces with border rules for prominent 


E.C. 
New advertisements received by Aug. 21 appear in Sept. issue, subject to space limitations. 





display of advertisements. 

The advertising rate is $8.00 per inch for all 
advertising appearing on other than a contract 
basis. Coptract rates quoted on request. 


An advertising inch is measured %” vertically on 
ene column, 3 columns—30 inches—to a page. 

















MANUFACTURERS' AGENTS 
WANTED 

By old established conduit fitting manufacturer. 
Opportunity for men who are well acquainted 
and now traveling the following states: New 
York, Virginia, Illinois, Missouri, and Indiana. 
Write 

RW-322, Electrical Contracting 

520 N. Michigan Ave., Chicago 11, Ill. 











FOR SALE 


Western Electric Oven 


Infra-red ray radiant oven for baking or heat dry- 
ing parts finished with paint, enamel, lacquer, 
black wrinkle or polymerin. 

Size—Traveling chain conveyor 28’ 
wide x 33” high. 

Speed — variable. 

Heat — 450° F. maximum. Can be reduced to own 
requirement. 

Watts—440 Volts—Equipped with Hall in- 
candescent lamps. 

Equipped with explosion proof motors and switches 
including all electrically controlled equipment. 


ROYAL CROWN 


Bottling Company of Newark, Inc. 
245 Raymond Boulevard, Newark 5, N. J. 


long x 312” 





Seve noeneeeeeeDeeeneneeneETscouonenanepeETenenene, 


63 CURLEW ST. + P.O. BOX 5] 
ROCHESTER 1, NEW YORK 


) ‘ 


NEW AND REBUILT 














ELECTRIC MOTOR WANTED 


New or used electric motor. 3 h.p. or 5 
h.p. single-phase 60 cycle 110-220 volt 900 
or 1200 r.p.m. Electrically reversible type 
(brush riding). High starting torque for 
elevator service. Wire or write 


Pick Mfg. Co., West Bend, Wisconsin 
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Motorizing Hand 
Elevators 


[FROM PAGE 59 


of the V-belt sheaves on the motor and 
jack-shaft can be determined. With 
the weight of the maximum load known 
(cage weight is balanced by counter. 
weights) and the rate of lift deter. 
mined from the rope wheel rpm., the 
gear ratio between the rope wheel 
shaft and cable drum shait, and the 
diameter of the cable drum, the re 
quired horsepower of the driving motor 
can easily be determined. From then 
on, it is merely a problem of design. 
ing the control circuits which can be 
readily arranged to meet any special 
requirements of each job, and making 
the installation. ‘ 


Cost 


The average cost of elevator elec- 
trification, similar to the installation 
described, runs approximately $600 in- 
cluding engineering, furnishing and 
installing the necessary equipment. 
Installation of service to the motor con- 
trol switches is additional. This cost, 
of course, will vary depending upon 
the number of floors the elevator serves, 
the size of motor and equipment in- 
stalled and the accessibility of space 
for mounting the motor and V-belt 
drive. However, the labor saving fea- 
ture and the speed-up in materials 
handling that an electric drive affords, 
more than pays for the investment in 
a short period of time. The economics 
of such an installation provides 4 
strong sales argument. 


Other Application 


The rehabilitation activities of the 
Loyd Electric Company are not coi 
fined to elevator work. Loyd has de 
signed, sold and installed electric motor 
V-belt drives on numerous hand oper 
ated bridge cranes and hoists. He 
has also helped the conveyor people 
out of a hole by supplying them with 
electric conveyor drives consisting of 
a rebuilt reduction gear box with 
sprocket and V-belt motor drive sold 
as a packaged unit. This activity 
alone has brought him, since Peatl 
Harbor, upward of $50,000 worth of 
business from the states of Texas 
Oklahoma, Colorado and New Mexico, 

Such diversification of activities 8 
the profitable outcome of one of Mr. 
Loyd’s pet hobbies—a natural desifé 
to design and build things to. solve 
perplexing problems. 













Estimating Conduit | 
me Work—Part ll [FROM PAGE 52] | MAY WE Severe WITH YOU 
against 12 ft. Table II indicates the WHAT WE HAVE LEARNED ABOUT 


percentage which should be added to SYNTHETIC RUBBER INSULATION 
the base labor units for height. vari- 


































































: and mes. A: goOR rule is'to qe ve per After approximately sixty years devoted exclu- 
With cent additional for every foot over 12 - sas” . 
, me sively to making insulated wires and cables, the 
nown feet. This additional cost contem- skill that enables us to obtain the greatest 
inter- plates the use of ladders. Although the | values from new insulating materials has become 
leter- use of scaffolds inyolves a non-produc- second nature. That is why we so quickly de- 
» the tive factor in pushing, a saving in labor veloped new synthetic insulations and sheaths to 
vheel is normally reflected on higher installa- | replace special purpose, natural rubber com- 
1 the tions. pounds that have been used on Simplex wires 
2 Te Table II, concerned with the use of | and cables so many years. by our chemical and electri- 
notor ladders, is based on two governing . . cal engineering laboratories 
The change-over is now practically complete and shania ene A Re- 


then factors : (1) ce gam Ime spent | various Simplex wires and cables that have been 
Signe in lifting materia " and walking up the | ., favorably known now have synthetic rubber 
in be ladders as the height increases and (2) | insulations and sheaths to replace the natural 


port to Industry on Simplex 
Synthetic Rubber Insula- 
tions.” It is now being print- 


ecial The additional time spent in moving | rubber compounds formerly used. Laboratory yaaa ie tik ; 
king the larger ladders. and service reports indicate that Simplex wires °° 2%@ We would like to seni 
: Above 20 feet scaffolds are normally | and cables as made today may be relied upon 2° “ORY to you as soon as it 


is off the press. Please ask 


used for volume work. It is often | for the same satisfactory performance as in the ; 
for it by post card or letter 













desirable on any heights from 12 ft. | past. - ° 
al cies roltih folds. but to the Simplex representative 
ms ag ‘yg dies i asicegPaa Because of the wide interest in the new materials nearest you or direct to us 
ate sae lage MUSE AP GREE OFT own | we have collected the results of the work done at Cambridge. 
0 in- merit. The amount of non-productive ’ 
and labor required to push the scaffolds 
nent, should be determined. Often mechanics 
con- who push scaffolds can do such produc- 
cost, tive work as wiring fixtures, passing 4 sataatian eeccong 
upon up materials. etc.. or can push several & Cable Co., 79 Sidney Street, Cambridge 39, Mass. 
rves, scaffolds. The larger type scaffolds 
t in (30 ft. to 40 ft.) require as many as | pm Bere _ — 
. four men to move them while onl . dale a cs wana tre aa 
pace y one 
belt or two mechanics are working. “top- ee DON 7 CWE: SS. /-TES T R.PM. 
- fea side”. \ 2 temic jE at 
cials The height additions in Table IT do 
ords, not apply to the use of scaffolds. Since With a MODEL J 
nt in materials can be lifted to the scaffold Wi A N 1] TA C H 0 i ET Fr R 
mics deck very easily, non-productive labor 00— - 
of mechanic kine “top-side” i 3 1200 RPM 
es a ga S MACE BH Onde Triple Range: » 1000— 4000 RPM 
negligible. The problem illustrated in 3000—12000 RPM 


Fig. 1 is typical of what estimators Rugged © Reliable * Continuously Indicating Type 





Rontiter. WRITE FOR BULLETIN #760 
When using rolling scaffolds, it is 
f the § important to keep the non-productive s % seo gine: , 
coe § work of the “ground” crew to an abso- ~~ / 
s dé § lute minimum by coordinating the work - é las ltt 


27 PARK PLACE NEW YORK,N. Y. 


notor schedule so they can be doing produc- 
oper= tive chores while waiting to supply the | == 








He “top-side” mechanics or move the 
eople scaffolds. Otherwise, the use of scaf- CHANGE OF ADDRESS 
with folds can become relatively costly. McGRAW-HILL PUBLISHING COMPANY 
ig a The labor units which are based on = : 
with the conditions set forth, in this and the 330 West 42nd Street, New York, 18, N. yo 


sold § Previous article, are relatively in pro- Director of Circulation: - 
ivity Portion. With a human element in- Please change my address on Electrical Contracting 
Peatl jected into the picture, and with an 






th of experience differential existing be- Prom 0002s ee ce a ci a ae ee eee 
exas, @ Ween mechanics or between contrac- bac cea aden ss OOS. . 3 Pe setae ceeees 
x10, tors, it may well be that an electrical 

es § @ Stimator may find that the units are To 26.6006 CU NE. ee ee ee eee 
Ms @ ‘lightly higher or lower than his par- Pee ee 
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THE AUSTIN LINE 
MARINE 


ELECTRICAL EQUIPMENT 


Combination 
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eceptacie 
=". —Geubie pele: stasis 
prem ge ae ¢ 
cagle-phane recepta- 














Triple Receptacle Boxee 

je Boxes— 
W. T. and N. W. T.— 
single phase. 


Branch Boxee—W. T. and 
N. W. T.—h 

and are used ¢ 
ol dyeoits.. 


Junction Boxes are 
able. 
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Catalog No. 9-S-2 for 
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Lamp Type soca 
Boxes — Watert 
Furnished complete 
with clear green, 
4 yellow and oa 


THE M. B. AUSTIN COMPANY 








| 108-116 S. DESPLAINES ST., CHICAGO, 
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SPECIALTIES [ra 
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INDUSTRIAL SERVICE 
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R 3-Conductor Single 
Soldering Angle Conductor 
Lug Pothead Pothead 


Write for a complete selection of 
RUSGREEN bulletins 


ENDULATORS (POTHEADS) ALL SIZES * ALL 
SHAPES * ALL VOLTAGES © ALL. TYPES 
* BUS SUPPORTS © SPLICING KITS AND 
MATERIALS © INSULATING COMPOUNDS 


ae 


RUSGREEN MFG. CO. 


14260 Birwood Avenue * Detroit, Mich 
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ERE is a modern power distribution sys- 

tem with a degree of flexibility unebtain- 
able with ordinary fixed outlets, conduits and 
wires. It provides a plant-wide distribution 
of electric energy with important, time-sav- 
ing accessibility. 

SAFLEX PLUG-IN DUCT permits plugging-in 
for power service anywhere in the plant. It 
enables you to add new machines, or re- 
arrange present equipment without the usual 
major operation on the wiring system. Put a 
machine where you want it. Your power is 
available on a moment's notice. 

SAFLEX FEEDER DUCT serves as a feeder bus 
for the branch circuits of Saflex Plug-in Duct, 
or any other service where a heavy current 
feeder is needed. Because it has convenient 
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tap connections at frequent intervals through- 
out its length, it serves as a perfect backbone 
from which to build complete distribution 
systems for resistance welder installations. 


Call in a Square D Field Engineer 

Now is the time to bring your wiring system up to date 
for the highly competitive future. Address Square D Com- 
pany, 6060 Rivard Street, Detroit 11, Michigan, for Bulle- 
tin 6000. Or let a Square D field engineer help you plan 
for greater efficiency in electrical power distribution, 
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SOCKETS — 


HIS sturdy socket with 6-in. leads is ideal for © 
use in industrial plants, steel mills, ship.” 
yards, railroad construction, mines, etc. It is made _ 
of a tough compound .. . will withstand severe 
blows .. . has a weatherproof seal around lead.” 
in wires and screw shell. ) 
The weatherproof seal is made by pouring heat.” 
resisting wax in a liquid state in be top of the 
socket. This wax (see cutaway dia in 4 covers 
the whole top of the screw shell and lead-in wite 
assembly; and it also fills the space between the 
screw shell and the socket body. This prevents” 
water from seeping into the socket from the 
top. 4 
The lasting qualities of the socket enable it to be” 
used a second time, too. The length of the leads” 
makes re-use easy. : 


FOR FURTHER INFORMATION about G-E” 
weatherproof sockets, other wiring devices or con-~ 
duits or wires and cables, see the nearest G-E > 
Merchandise Distributor or write to Section CDW- 
941-8, Appliance and Merchandise Department, © 
General Electric Co., Bridgeport, Conn. ! 


Hear the General Electric radio programs: ‘The G-E All 
Girl Orchestra’’ Sunday 10 P.M. EWT, NBC. “The World 
Today” news every weekday 6:45 P.M. EWT, CBS. 


BUY WAR BONDS AND KEEP THEM 





(o-t CONDUITS AND BUILDING WIRES © 
There are G-E conduits and building wires for every 
purpose: G-E White and G-E Black rigid conduits, © 
EMT, flexible metal conduit, Fiberduct and various ~ 
building wires including Type SN and Type SNW 
thermoplastic insulated, small diameter Flamenol* ” 
psig) Wire. 





*Reg. U.S. Pat. Off. 
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